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vow! Pal locate and measure fluid 
movement from and into formations 


The Dowell Spinner, an efficient subsurface 
flow rate indicator for well fluids, is specially 
engineered to give you practical information 
about your oil or gas well. The small propeller 
is turned by fluid passing it in either direction, 
as the fluids are produced or injected. An 
automatic counter in the Electric Pilot truck 
records the revolutions, and these readings 
are easily converted into gallons per minute. 


Dowell Spinner Surveys may be used: (1) to 
measure the relative permeability of the zones 


exposed in producing or input wells. (2) t 
determine the relative production of zones | 
a producing oil or gas well. (3) to locate zone 
of lost circulation, holes in pipe and leaks | 
casing seats and bottom hole plugs. 


Call your nearest Dowell Station for complet 
information about the application of a Spi 
ner Survey to your well. 
DOWELL INCORPORATED 
TULSA 3, OKLAHOMA 


Subsidiary of The Dow Chemical Company 


Ask your nearest Dowell Station for complete information on these Dowell services and 
products: Acidizing, Electric Pilot Services, Plastic Service, Chemical Scale Removal Service 
for heat exchange equipment, Jelflake, Paraffin Solvents and Bulk Inhibited Hydrochloric Acid. 


FOR OIL INDUSTRY CHEMICAL SERVIC 
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APPARENTLY THE oil industry has been doing 
somewhat better than a good job! Prospects of 
heavy demand for crude oil and refined products dur- 
ing the past two years have resulted in very heavy 
increases of production, and even in the face of 
record demand, added to proven reserves. Last 
summer, fearful of another bad winter, the oil in- 
dustry engaged in a campaign of caution against 
the purchase of oil burners. This campaign ap- 
parently was ultra successful, even to the point of 
causing some heavy industrial users of fuel oil to 
change back to coal. 


THEN CAME the mildest early winter and late 
fall that we have known in a long time. Came also 
maritime strikes on the East and West Coasts 
which drastically reduced fuel oil consumption 
during the time they lasted. Result—stocks of 
crude oil and of refined products are piling up to 
the point where some more fairly heavy cutbacks 
in production probably may be expected. 


H. B. FELL, executive vice president of the Inde- 
pendent Petroleum Association of America, in a 
statement released about the middle of January 
started off this way: 


“AS THE new year 1949 begins, we find petro- 
leum and petroleum products in oversupply.” The 
executive of a major oil company told the pub- 
lisher of WorxLD Ot: “The oil situation has changed 
a helluvalot during the past six weeks. Not even 
the Bureau of Mines forecast of an increase of 6 
percent in consumption during the first quarter of 
1949 will be enough to take care of the situation. 
I look for a slowdown in refinery operations dur- 
ing the next month. The mild winter, the maritime 
strikes, both have contributed to the present heavy 
stocks. Our company has had to run 3 million 
barrels of refined products into storage intended 
for crude oil.” 


THEN, IN answer to the direct question, he said, 
“No, I do not look for a price cut in crude.” 


STILL ANOTHER company executive put it this 
way: “The industry’s statistical position has been 
completely reversed during the last quarter of 
1948. There now is an oversupply in contrast with 
the previous shortage. This is evidenced by the 
fact that too much oil went to storage during the 
last part of 1948. Stocks of crude oil and principal 
refined products (gasoline, kerosine, distillate fuel 
oil and residual fuel oil) increased a total of 47 
million barrels during the last three months of 
1948, or an average of 510,000 barrels dailly. As 
a result, year-end stocks of crude and principal 
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refined products were 105 million barrels greater 
than a year previous.” 


MR. FELL, already quoted, touches on imports 
in his statement. “Imports for the year 1948 
averaged approximately 500,000 barrels per day, 
which is an increase of nearly 15 percent over 
1947,” he says, adding that imports ran in excess 
of 550,000 barrels per day during the last quarter. 


HE COMMENTS on the estimate of the U. S. 
Bureau of Mines that “consumption will be up 6 
percent during the first quarter of 1949 over that 
quarter in 1948,” saying that he thinks it will prove 
conservative. But on the other hand he offers the 
opinion that the Bureau of Mines estimate on 
probable imports will be low. Naturally, because 
it follows the long line policy of his association, 
he holds to the theory that imports should be cut. 


STILL ANOTHER major company executive 
contacted was of the opinion that a cutback in 
production would be necessary. He said that one 
customer who has been taking a sizable quantity 
of crude oil from his company had called within 
the past few days and asked for suspension of all 
crude oil deliveries on the ground that all storage 
was full and the customer could not handle addi- 
tional shipments. 


HE, TOO, felt that while the crude market was 
soft, there is no likelihood of a price cut for some 
time, if then. This, providing production is kept 
in line. 


SUMMING UP the situation as it appears to us, we 
are faced with a temporary surplus of crude and re- 
fined products. Whether or not this surplus becomes 
more serious depends upon consumption (which ap- 
pears headed upward) and close attention to market 
needs, and market prospects. 


WITHIN THE past year or two we have heard 
much as to whether or not the m.e.r. is being ex- 
ceeded in some areas in the anxiety to get out the 
oil. Frankly, we do not know where the m.e.r. 
is being exceeded, if anywhere, and we realize that 
two different organizations would likely have dif- 
ferent ideas as to what the m.e.r. actually is. We 
think that it is unlikely that imports will increase 
and that there is a probability that they may be 
held to a half million barrels a day. 


FROM VENEZUELA we hear word of probable 
cutbacks in drilling and production. This would 
seem to confirm our idea that imports will be kept 
in line. 
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HOLE ENLARGEMENT 








...no other tool is equal to the BAKER ROTARY WALL SCRAPER.— 
When it is desirable to enlarge the diameter of an open hole to an extent 
considerably greater than the diameter of the casing, you can depend upon 
this strong, safe Wall Scraper with blades which open positively when pump 
pressure is applied. The uncased hole can be enlarged at any point, and by 
changing to progressively larger sizes of blades, an amazingly increased 
diameter can be secured. Example: No. 6 size Scraper can be run safely 
through 95%” API casing, then will ream from a minimum of 914 inches to 
maximum of 19 inches by changing to increasingly larger sizes of blades. 


RUGGED BLADES CLOSE SAFELY 
Baker Wall Scraper blades have extra-long vertical cutting edges which pre- 
vent any tendency to “corkscrew” and insure scraping the maximum footage 
of full-gauge hole. And, when the Scraper is to be removed from the hole, 
pumps are shut down and a strong spring aids in closing blades into body. 
These blades are made from alloy steel forgings, and their cutting surfaces 
are hardfaced and set with tungsten carbide inserts to insure long cutting life. 


MANY IMPORTANT USES 
THE BAKER ROTARY WALL SCRAPER 
is extremely versatile and is successfully and 
economically used for many worthwhile ap- 
plications, a few of which are shown below. 
It will pay you to learn all about the Baker 






3 + 
| BPAY I | ® R Rotary Wall Scraper (Product No. 500-D) 






from your BAKER (or Composite) CATA- 


ROTARY HYDRAULIC EXPANSION LOG, or better yet, ask the Baker represen- 








WALL SCRAPER your drilling program. 


tative in your area for helpful suggestions as 
to how this efficient tool will fit right into 


PRODUCT NO. 500-D 
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These typical uses illustrate a few of the many worthwhile applications of the 
Baker Rotary Wall Scraper. 


Figure 1—WATER SHUT-OFF TESTS are made after rat-holing below the shoe, 
“wall scraping" for a vertical distance of 5 feet or more to the gauge of the 
original hole (or slightly beyond) . Figure 2—ENLARGING HOLE TO SET CASING 
OR LINER with maximum ease and safety, Figure 3—REMOVING MUD SHEATH 
from the face of the formation to permit cement to bond with original formation. 
This same procedure is used to scrape the face of the oil sand to increase pro- 
duction. Figure 4—BOTTLENECKING to insure complete encasement of the shoe 
joint with cement; also to minimize hazard of channeling at this vital point. 
Figure 5—ENLARGING HOLE FOR C,.P. JOB—showing “bottlenecked"’ section with 
casing or liner serving as water string above, and oil string below, the cementing 
point. Figure 6—GRAVEL PACKING is easily and effectively performed when the 
hole has been enlarged with a Baker Rotary Wall Scraper. 
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ABOUT the Gasoline tax. 


some facts that are surprising—but 
true: 
U. S. motor vehicle owners paid 


$1.650 billion in gasoline taxes in 1947, 
or equal to $1.60 for every minute of 
elapsed time during the Christian Era. 

It takes a full for the 
typical worker in the retail trade just 


week’s pay 
to pay his gasoline tax each year. 

The highest general sales tax in the 
U. S. is 3 percent of the retail tax—but 


? 


the average gasoline tax is 33 

Before it’s scrapped the average new 
motor vehicle bought in the U. S. today 
will run up $547 in gasoline taxes even 


percent. 


without any increase in tax rates. 
Today, on a national basis, each cent 
of gasoline tax rates produces twice as 


much revenue as in 1930. 


Farm Co-ops Expand 
Holdings in Industry 


WITHIN A very 


time farm cooperatives have achieved a 


short period of 


position of importance in the oil indus- 
try. Twelve regional farm cooperatives 
own a total of 1704 oil wells and are 
producing more than 50 percent of the 
needs of their The 
hold 22 percent of the agricultural pe- 
troleum the 
are steadily improving this position. In 


refineries. co-ops 


business of country, and 


addition, the cooperatives own 20 re- 
fineries with a daily crude capacity of 
146,900 barrels. 

These were 
National Cooperative Oil Committee to 
show the growth of farm cooperatives in 
the petroleum industry during the last 
ten years. The committee points out that 
it was just ten. years ago that Coopera- 
tive Refining Association of Kansas City 


figures released by the 


constructed the first co-op refinery at 
Phillipsburg, Kansas, with a capacity of 
3400 barrels daily. By late 1940, this as- 
sociation had drilled the first coopera- 
this association 


has four re- 


tive oil well. Today, 
owns 946 oil wells and 
fineries in Kansas, Nebraska and Wyom- 
ing, with a total throughput capacity of 
26,900 barrels daily. 
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| Change the Name to Taxoline 


_| 


During the useful life of an automo- 
bile tire the car owner pays 
$126 in gasoline taxes—more than eight 


American 


times the cost of the tire. 

Gasoline taxes each year take more 
than federal income taxes from the 
pockets of most American motorists. 


At prevailing tax rates each American 
baby can expect to pay $2000 in gasoline 
taxes during his lifetime as an average 
automobile operator. 

Today the federal gasoline tax alone 
costs taxpayers more each month than 
total tax receipts of the national gov- 
ernment from all sources for a full year 
100 years ago. 

Averaged for the country, gasoline 
taxes are equal to about one-half the 
wholesale price of gasoline. 


That the cooperative movement in- 
tends to strengthen its oil industry posi- 
tion is indicated by the committee’s re- 
quest that the Farm Credit Administra- 
tion survey: (1) requirements of oil co- 
operatives for the next five years, cover- 
ing crude production, refining, transpor- 
tation, research and financing; (2) the 
possible place of the co-ops in a syn- 
thetic fuel program; (3) the degree of 
integration among all co-ops that might 
be possible at the national level. 

The co-ops have a stake in foreign 
as well as domestic oil operations. They 
are importing petroleum from 
South America and the Middle East and 
have interests in tanker fleets. Further, 
setup is 


now 


an international cooperative 
planning inroads producing and market- 


ing areas. 


Small Oil Firms Grow 
Faster Than Big Ones 


The smaller companies in the petro- 
leum industry have been growing rela- 
tively faster than the larger concerns 
and they also have had higher rates of 
earnings. These facts were found out by 
Dr. Joseph E. Pogue, vice president of 
The Chase National Bank. In a compar- 


gio. 





worth of 30 oil 
nies, he that 
with net worth of less than $100 million 
the 


the 


ison of net compa- 


discovered 13 companies 
each increased their net worth on 
average by about 63 percent in the seven 
years 1941-1947. Many smaller companies 
increased their net worth even more. 

The 11 companies of intermediate size, 
with net worth ranging from $100 mil- 
lion to $500 million, grew slightly less 
than 46 percent over the same period. 
The six largest of the 30 companies, with 
net worth of more than $4 billion each, 


grew only 44 percent. 


Big Steel Given Prod by 


That Man from Missouri 
THAT MAN from Missouri who rode 


into the White House behind a hearse 
is now trying to arrange the financial 
funeral of the steel industry. 

Or at least steel’s big brass has reason 
for so believing. 

Mr. T’s gripe, aired in his “State of 
the Union” is that the 
industry has not expanded fast enough. 

Study the situation, he told Congress, 
and if steel production is found inade- 
quate, then let’s lend industry the money 
to expand. If the steelmen balk, then the 
government will put up the plants itself. 

Retorted the effect: A 
socialistic cure for an ailment that exists 


message, steel 


steelmen, in 


only in the mind of a haberdasher. 

Walter S. Tower, president of the 
American Iron & Steel Institute, tossed 
back these figures: In 1948 the steel in- 
dustry added 1,800,000 net tons of capa- 
city. In 1949 and 1950 it will add 2,700,- 
000 tons more and its total expansion 
pill will come to $2 billion. 

Tower might also have added that this 
expansion was ordered with a worried 
eye to the future. The vastly expanded 
industry remembers that throughout the 
1930’s_ capacity demand for 
steel. What, then, will be done with the 
five years 


exceeded 


additional capacity if, 
from now, demand returns to the early 
1930 level or even the late 1930's? 

Another argument against expansion 
is that it now costs $300 to add one ton 
of new capacity for finished steel. This 
compares with What if 
prices slump off to prewar levels? Un- 
doubtedly the industry would be caught 
with its steel panties down. 


Say, 


$75 


prewar. 
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OF CEMENTING SUCCESS 


Howco Casing Centralizers plus the Howco Roto-Wall Cleaner 
add up to new effectiveness in cementing. The centralizers 
keep pipe centered, prevent channeling of cement, provide a 
uniform annulus for placement of cement around pipe at 
critical points . . . The Roto-Wall Cleaner removes filter cake 
without restricting flow area of the slurry... Evidence of success 
may be seen in the photograph. Note how laminated rings of 
cement are formed around pipe and against wall to prevent 
vertical migration of fluid ... Especially recommended where 
producing oil and gas zones or water zones are closely 


spaced .. . Ask your nearest Howco representative 


HALLIBURTON 


O1C WEte CEMENTING CO, 
DUNCAN, OKLAHOM! 





STOCKS AT DANGEROUS LEVEL 
TRUMAN DISPLAYS INTEREST IN TIDELANDS OIL . 


Recent Big Additions Put 
Stocks at Dangerous Level 


The oil industry has solved its supply 
shortage problem to such an extent that 
a sensational and complete reversal of its 
position has occurred in recent months. 
Once again there is more than enough 
supply to meet consumption require 
ments. 

An unusually large and rapid buildup 
of above-ground inventories during re- 
cent months has pushed stocks to a level 
where they are threatening to become 
excessive. As a result, the industry in 
1949 must return to its prewar policy of 
carefully regulating producing and refin- 
ing rates. 

The change in the industry’s situation 
is clearly reflected by events of the past 
month and current statistics. 

Stocks of crude and the three principal 
products (gasoline, distillate fuel oil and 
residual fuel oil) have risen sharply dur- 
ing recent months, increasing 48.8 million 
barrels during the last three months of 
1948, or at the enormous rate of 530,000 
barrels daily. Therefore, their combined 
stocks at the the totaled 
51014 barrels, which 94.8 
million barrels more than a year previous. 


end of year 


million was 

Fortunately, a sizable segment of the 
industry was quick to realize the neces- 
sity of once again carefully watching 
producing rates, and January production 
allowables were reduced in Texas, New 
Mexico and Kansas. Consequently, it was 
indicated that January crude production 
would 200,000 


less per day than in December. Further 


average almost barrels 
reductions in crude production are cer- 
tain for February and March. 

This reduction in crude output and a 
corresponding decrease in crude runs to 
refinery stills, coupled with an increase 
in burning oil consumption due to colder 
weather, was expected to have a bene- 
ficial effect on above-ground stocks dur- 
ing January. True to seasonal form, gas- 
oline stocks continued to rise during the 
early weeks of January, but inventories 


of other products decreased. 
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Residual Fuel Oil Is Soft 
Spot in Industry’s Markets 


Despite large additions to above- 
ground inventories, petroleum industry 
markets were steady with the exception 
of residual fuel oil prices. 

Due to a high rate of production at a 
had 


shipping strike, residual 


time when consumption decreased 
because of the 
fuel oil was the weak spot in the indus- 
try’s markets. Prices for heavy fuel oils 
times within the past 


were cut three 
> 


month. Reductions of 25 cents a barrel 


in late December and again in early 
January, preceded an additional cut rang- 


22 barrel in 


ing from 10 to 22 cents per 
mid-January. 

At the end of the year stocks of resid- 
ual fuel oils stood at an all-time high 
of 86.2 million barrels, 34.8 million bar- 
rels or 40 percent greater than 12 months 
before, with 18.2 million barrels of this 
increases occurring in the last quarter 
of 1948. Lower refinery output, together 
with a return of shipping to normal 
levels, following settlement of the West 
Coast strike, was resulting in only a 
small reduction of these stocks during 
January and they remained quite high. 

Distillate fuel which had 
risen to a new peak of nearly 85 million 
barrels at the end of November, dropped 
December 


oil stocks, 


at normal seasonal rates in 
and were continuing downward in Janu- 
ary, but also were high as compared 
with a year ago. 

There was some concern over pros- 
pects that gasoline stocks might become 
excessive before the heavy motor travel- 
ing season arrived. These stocks attained 
a season high of 109 million barrels by 
January 15, with indications that they 
would easily surpass the all-time peak 
of almost 112 million barrels which ex- 
isted the March, 1948. Smaller 


runs to refinery stills and proper adjust- 


end of 


ment of product yields will be needed to 
stocks. 
stable, 


prevent excessive gasoline 
The crude market 


although stocks at the beginning of the 


appeared 


were 2234 million barrels above a 
year ago. At their level of 
slightly over 240 million barrels, stocks 


year 
present 


of crude again were at satisfactory work- 
ing levels, whereas until the fourth quar- 


FEDERAL COMPETITION THREATENS BUSINESS 
. MORE TUBULAR GOODS SEEN 


ter of 1948 they had been near a 20-year 


five years 


Pennsylvania crude 


low for the last 
Some grades of 
were reduced from 6 to 24 cents per 


barrel in early January, but this was 
considered a pure ly local condition. The 
applied to only four 


Bradford 


new prices, whicl 
of the 


represented the 


districts south general 


area, second reduction 


of Pennsylvania crude within a month. 


Era of Greater Government 
Spending, Taxing, Control 


Petroleum, along with other indus- 
tries, will find much of vital interest oc- 
curring in Washington 
months. All businesses will 


by the action Congress takes on pro- 


during coming 


be affected 


posals outlined by President Truman in 
his economic and budget messages of 
the past month. 

It was clear from President Truman’s 
messages to the new Congress that he 
will use his influence to obtain legisla- 
tion on at least two matters of direct 
and specific interest to the oil industry. 
These were his requests that programs 
be approved “for planned use” of tide- 
land oil under federal control and for 
launching government-sponsored ‘“com- 
mercial production of synthetic fuels.” 

Aside from his direct references to 
petroleum, Truman made a number of 
proposals of much interest to business 
men in general, including those of the 
oil industry. Besides calling for the most 
costly peacetime budget in history, the 
President’s were extraordi- 
nary because of their wide variety and 


messages 


scope and also for their enunciation of 
a strongly socialistic philosophy of gov- 
ernment. The contained a 
broad program of spending for housing, 
education, health and social security; 
proposed new federal controls, includ- 


messages 


ing wages and prices; requested priori- 
ties and allocations for key materials in 
short supply, and authority for the gov- 
ernment to construct production facili- 
ties where private industry fails to meet 
needs. 

It is noteworthy that there was not a 
single reference to the dangers of an 
bureaucracy, any 


over-extended nor 


statement which implied any necessity 
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for reducing federal expenses through 
economies and the elimination of ex- 
travagance. On the contrary, all signs 
pointed to a new era of greater federal 
government spending and taxing, plus 
the imposition of additional government 
controls. 

To finance a substantially broadened 
of spending, the President 
legislation to 
with most of. it 


program 
called for tax 
additional $4 billion, 
to come from “additional 
taxes.” Some of the revenue, he said, 
“should come from revised estate and 
gift taxes. Consideration should be given 
to raising income tax rates in the mid- 
dle and upper brackets.” 


yield an 


corporate 


Business Is Threatened 
By Federal Competition 


Practically all of President Truman’s 
proposals to the new Congress were in 
line with his campaign pledges and pre- 
viously known views. Despite their ex- 
variety, his messages ac- 
only one 


traordinary 
tually contained 
and surprising suggestion. This was his 
threat that unless private industry ex- 
pand its production facilities sufficiently 
to meet needs the should 
be authorized to build its own plants to 
boost output of materials in critically 
short supply, such as steel. 

This was a really new and startling 
proposal of great significance, for it con- 
stituted a new sort of business interven- 
tion beyond any heretofore endorsed by 
a president of the U. S. It would place 
the government actually in business 
and in direct competition with private 
This undoubtedly was only 
a threat which 
approved by Congress, and 
the only business specifically mentioned 
by the President. Unquestionably, Con- 
gress can be counted upon to take a long 
look at this proposition, although it may 
go along with his request for a “study 
of the adequacy of production facilities.” 
Nevertheless, oil and all other basic 
material industries might well stop and 
wonder about this suggestion. 

True, as some argued, the government 
for some years has been building electric 
power plants in competition with pri- 
vate industry, but electric power has a 
public utility aspect previously consid- 
ered to exist only in a very few other 
businesses and certainly not in indus- 
tries like steel. 


really new 


government 


industry. 
probably will not be 


steel was 


Federal Loans Proposed 
To Keep Production High 

That at least some Congressmen go 
along with the President in his thinking 


that government should go into the bus- 
iness field was indicated by the intro- 
duction of a bill which proposed federal 
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financing to maintain high levels of pro- 
duction. This measure, entitled “The 
Full Employment Act of 1950,” was in- 
troduced simultaneously into the House 
and Senate. 

It would establish a $15 million fund, 
to be administered by RFC, which 
would be directed to “actively seek” the 
maintenance of industrial levels called 
for in the President’s economic report 
by making loans in the following order: 
(1) to private business enterprises, in- 
cluding cooperatives; (2) to states for 
development of their own lagging indus- 
tries; and, finally, (3) to regional author- 
ities, such as TVA. 

In its full aspects the bill, if enacted, 
would put government into the business 
field in a big way. Individual states, as 
well as the could 


engage in business ventures. 


federal government, 


Start on Synthetic Oil 
Fuels Industry Wanted 

In asking Congress to provide funds 
and authorization for starting a govern- 
ment-sponsored commercial synthetic oil 
production program, President Truman 
requested funds which would make only 
a small start in this direction. The funds 
he proposed were less than sought in 
measures already introduced by Con- 
gressmen. 

The National Petroleum 
its January meeting in Washington, ex- 


Council, at 


pressed the oil industry attitude on this 
matter when it said the federal govern- 
ment should stay out of the synthetic 
liquid fuels business except for funda- 
mental research and surveys of raw ma- 
terial reserves. 

To explain why he thought such a pro- 
gram advisable, the President had this 
to say: 

“The country must face squarely the 
fact that a major portion of its rapidly 
increasing energy requirements is being 
met by oil and gas, which constitute 
only a small portion of our energy. The 
prospects are that we shall become in- 
creasingly dependent on foreign sources 
of oil unless appropriate action is taken.” 

In addition, on the subject of natural 
resources generally, the President’s 
budget message called for a re-appraisal 
of plans for using and conserving re- 
sources “in the of the marked 


changes that have occurred during and 


light 
since the war.” 

Earlier, in another general observation 
on natural resources, the President had 
told ‘Congress that “Failure today to 
make the investments which are neces- 
sary to support our progress in the fu- 
ture would be false economy.” 

For “commercial production of syn- 
thetic fuels” the President asked for a 
direct appropriation of $1 million, plus 
“contract and other authorizations” to- 
taling $30 million. However, such a sum 


would be only a small start on produc- 
tion of synthetic fuels. On the basis of 
recent government cost estimates, this 
would construct only one 10,000-barrel- 
per-day oil shale plant or only one 3500- 
barrel-per-day plant if coal were used. 
Even before Truman made his request 
for synthetic fuels legislation, bills on 
this subject had been introduced in both 
the House and the Senate. The bills, 
which are identical, are the 
those introduced in the last Congress, 
approval of the 


Same as 


and which received 
House Commerce Committee. 
would provide RFC with a $350 million 
fund to lend private industry for con- 
struction of synthetic oil plants with a 
daily capacity of at least 5000 barrels, 
but carrying a proviso that the govern- 
ment itself the con- 
struction of several plants aggregating 
30,000 barrels per day capacity if indus- 
try fails to establish within one year an 
adequate basis on which to develop a 


They 


may contract for 


rapidly expandable synthetic oil in- 


dustry. 


Tidelands Ownership Gains 
Interest in Washington 

Activity on the subject of offshore oil 
ownership increased sharply during the 
the 
this 


stage for a show- 


both in 


month, setting 


down fight on question 


Congress and the Supreme Court. 
1 


President Truman displayed his keen 


interest in tidelands oils by specifically 
his views not once but twice 


“We 


program 


expressing 
must,” 
“adopt a for the 


the petroleum reserves 


in messages to Congress. 
he said, 
planned use of 
under the sea, which are—and must re- 
the federal 


ment.” Later, in his budget message, he 


main—vested in gvovern- 


urged Congress to enact legislation “to 


provide for proper conservation and 
planned use of the oil reserves under 
the sea which are vested in the federal 


government.” 
Thus, the 
maintained his position that the federal 


President emphatically 
government owns offshore oil, but did 
commit himself for the first time as be- 
ing in favor of developing and using 
this oil as opposed to the idea advocated 
by some that it should be held in re- 
serve for the future. 

In contrast with this view of federal 
the National Petroleum 


composed of oil 


ownership, 
Council, industry 
leaders, at its January meeting recom- 
state rather than federal con- 
trol of tidelands as “the most effective 
answer.” Likewise, the Submerged 
Lands Committee of the National Asso- 
ciation of Attorneys General urged Con- 
gress to give the states quitclaim title 


mended 


to the tidelands. 
NPC’s tidelands expression ran into 


criticism from Secretary of Interior 
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For complete selection... better piping 
-e-get everything 
from CRANE 





That way you can’t go wrong. For when you get “everything 
from Crane,” you get unequalled selection from the world’s most 
complete line of quality piping equipment. At your finger tips— 
in One Catalog—you'll find whatever you need in valves, fittings, 
pipe line accessories and pipe. One Order to your local Crane 
Branch or Wholesaler covers every item—in brass, iron, steel or 


corrosion-resistant alloy materials. 





To standardize on this One Source of Supply brings you the 





BOILER STEAM MANIFOLD on a record depth oil well, piping you want—when you want it; simplifies all piping pro- 
equipped with Crane 4-1n. steel valves. cedures, from design to erection to maintenance. One Responsi- 


bility for materials delivered to the job helps assure you better 


installations, avoids unnecessary delays. High Quality — Crane 





Quality—in every item certifies uniform efficiency throughout 






every part of every piping system. 





Crane Co., 836 S. Michigan Ave., Chicago 5, III. 


Branches and Wholesalers Serving all Industrial Areas 







GAS LINES at pipe line booster station. One order to Crane 
covers all piping equipment for this 
operation. 
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WATER CIRCULATING PUMP 
in natural gasoline plant 
showing Crane Standard 
Iron Body Wedge Gate 
Valve, one of a complete 
line. 
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Krug, who said the industry was “butt 
ing its head against a stone wall” in 
thinking that title ever will be vested 
in the that the Supreme 
Court has effect, he told 
members they should forget the matte 


rather than cause a possible break that 


states now 


spoken. In 


might irreparably damage the industry’s 
position. 
the new 


— 


During the opening days o 
Congress five bills 
title to tidelands were introduced in 
Senate. On the 


giving states 


House and one in the 


other side of the question, Representa 


), introduced a 


tive Celler (D., N. Y. 
bill which would confirm federal title 
The bills are the same form as those 


preceding Congress, 


bill 


presented to the 
which passed a state quitclaim title 
by a vote of 257 to 29 in the House, only 
to have it fail to reach the Senate floor 
tor a vote. 

As the 


early January, the U. S. 


new Congress assembled in 
Supreme Court 


granted Texas and Louisiana two weeks 


in which to file objections to the tide 
lands suit initiated by the Department 
of Justice December 21 


Texas Attorney General Price Daniel 


asked the court to reject the federal 
government’s suit, charging that U. S 


Attorney General Clark lacked author 
“because the Con 
first 


serted the rights herein alleged against 


ity to bring the suit 


gress has not in the instance as 


the State of Texas.” He suggested that 
Supreme Court might await action by 
Congress. 

Secondly, the Texas attorney general 
let it be known that he 
the right to develop the evidence fully, 
that 
California 


would ask for 


noting in similar proceedings 


against neither party sug 
gested any necessity for the introduc 
tion of evidence. In _ this 
Daniel urged that if a suit is permitted 


that the proceedings be held in a dis 


connection, 


trict court, which could “develop the 
facts more conveniently.” 

Louisiana Attorney General Fk. Kemp 
also asked the high tribunal to refuse 


to hear the case, claiming that under the 
Constitution no state may be sued by 
the federal government unless that state 
consents to litigation or fails to object 
to it as did California in her tidelands 


suit. 


Questionable If Congress 
Can Enact Tidelands Bill 
Meanwhile, there 


feeling that the states’ 


was an increasing 
fight against the 
federal government’s claim to the sub 
merged oil lands was a lost cause 
doubtful that Congress 
Althoug! 
] 


a majority in Congress probably would 


It appeared 


would enact such a measure 


pass legislation giving title to the states, 


it was considered extremely unlikely 


that there would be sufficient strengtl 
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to obtain the two-thirds majority neces- 


sary to override Truman’s certain veto 
On the other hand, it was thought im 
vnership bill 
Hence, 


+ 


enact 


probable that a federal oy 


could muster a passing vote 


able to 
the other 


Congress might not be 
any measure one Way Or 


members 


last 


Of the 257 House 
state-title bill 


voted for the year, 


200 are members of the new Congress. 


Of the 29 who voted against it, 27 are 
back. There were 141 “not voting” and 
of these only 8&9 returned. hree voted 
“present” and two of these are in the 


More Tubular Goods, Line 
Pipe Indicated for 1949 


An improved steel supply situation 
for the petroleum industry in 1949 is 
indicated, but some shortages will still 
exist. There may be some scarcity of 
tubular goods, and line pipe is certain 
to remain short 

\ sharp rise in 1949 steel output for 
the oil industry Was reported by the 
National Petroleum Council’s steel re 
quirements committee following a meet 


ing in January with the steel industry’s 


products advisory committee 


industry’s estimated 


1.891.000 tons of 


\s against the 
needs in 1949 of 


tubular 


steel 


goods (casing, tub 


oil country 


ing and drill pipe), steel authorities es 
; 


output of 1,803,000 tons. This 


percent 


timated an 
vould be 7.7 
1,674,000 ton output in 

For pipe, 1949 
mated at 2,553,000 tons, up 14.9 percent 
2,221,000 1948. This 


output, however, would be far below the 


higher than the 
1948 


line output was esti 


from the tons for 


industry's estimated requirements of 


? 


more than 3.5 million tons. 


Gray Market Is Important 
Source of Tubular Goods 


Gray markets and other irregular 


channels played an important part in 
the oil industry’s tubular goods supply 
in 1948. 


made by the 


revealed in a 
Petroleum 


This is survey 
Independent 
Association of America, with 249 of its 


members in every principal oil-produc- 
ing area replying to the questionnaire. 
On the basis of the survey, IPAA con 
cluded: 

Whereas U. S. 


buy 92 percent of 


operators normally 


their tubular goods 


from mill or 


only & 


second-hand 


regular sources at regular 


out-of-stock prices and obtain 


from the use of 
about 61 


percent 
materials, only percent of all 


oil field 


1948 through regular sources and 11 per- 


goods was obtained in 


tubular 


cent through second-hand materials 


The remaining 28 percent was put 


irregular channels, con 


through 


chased through 


sisting ot Y percent “conve! 


arrangements, 12 percent through 


” 
sion 


gray market purchases, and 7 percent 


through “oil-for-steel” trades or tie-in 
sales. 
Small operators had more difficulty 
1 


buying through regular channels than 


did larger 
steel in 


concerns. Operators using 200 
1948 


percent of 


tons of were able to get 


only 42 their purchases 


through regular channels, while those 
using 200 to 1000 tons obtained 55 per- 
cent from this source, the 1000- to 5000- 
obtained 64 


operators using more than 5000 tons got 


ton group percent, and 


63 percent through regular channels 


The 


companies were able to take advantage 


also revealed that larger 


survey 


of “conversion” deals to a greater ex- 
tent than smaller operators. The group 
using 200 tons of tubular goods or less 


procured only one percent through such 


arrangements, while operators using 
5000 tons or more got 14 percent by 
such means. 

\s a result of these conditions, small 
operators were forced to rely more 


heavily on the gray market and second- 


hand materials. Operators using 5000 
tons or more in 1948 purchased only 10 
percent of their needs from the gray 
market, but operators using 200 tons 


or less got 20 percent from this source. 


Also, the 
ll percent 


5000-ton group obtained only 


from second-hand materials 
as compared with 25 percent for the 200 


less users. 


ton or 


Texas Petroleum Industry 
Tax Increase Is Indicated 
The Texas Legislature 
many bills 
dustry. It appeared that the $100 million 


will consider 


affecting the petroleum in- 
surplus accumulated by the state would 
that the 
additional taxes would be a top-ranking 
Within 


under 


be wiped out, and matter of 


subject of the new legislature. 


two days after the session got 
way, bills 
amounting to over $111 million had been 


calling for appropriations 
introduced. Consideration likely will be 
given to increased taxes on natural gas, 
revision 


a gasoline processing tax, and 


of unitization laws. 

The subject of increased taxes on nat- 
ural gas and gasoline processing, as well 
as a greater severance tax, appeared as 
probable targets for those seeking 
greater funds for educational and road- 
building purposes. One proposal was for 
a 4-cent-per-gallon tax on all gasoline 
which would amount 


$320 million. 


leaving the state, 
to approximately 


The oil and gas industry already pays 


96 percent of all state property and 
business taxes, while all other Texas 
industrics and taxpayers combined pay 
only 44 percent. Oil and gas taxes 


make up one-third of all tax revenues 


used tor ‘Texas schools These hgures 
do not include gasoline taxes paid by 
motorists, which in 1947 amounted to 
about $65 million 
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Gas Lift Economy in Corrosive Wells 
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1. Pilot Assembly consists 
of a 3-ply seamless a 
pilot bellows, silver solderec : 
to a Monel filler —- ! 
and a threaded Monel bi re | 
valve stem adapter. a ‘ 
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with the inlet valve ” 
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sure to bleed off. 


alve Assembly 

the inlet valve 
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Install the WGGIWF Type “W” 


Cor? 


Surface-controlled Intermitting Valve 


Need artificial lift? Then here’s equipment that'll 
pay its way until your well is produced to deple- 
tion. 


The MERLA Type “W” Intermitting Valve is 
simple to operate, and requires a minimum of at- 
tention. It brings economy, efficiency and selec- 
tivity of gas lift production to wells where bottom 
hole pressure is insufficient to operate differential 
type valves. 


What’s more, this is one valve that stands its 
ground even in the corrosive sour gas areas of 
West Texas and New Mexico. 


The reason? MERLA TOOL CorPORATION, Dal- 
las, Texas, makes the Type ‘“W”’ valve assembly 
entirely of corrosion-resistant Monel*. 


This is the same rugged INco Nickel Alloy that 
has been used for years in the toughest areas of 
the mid-continent district. It is highly resistant to 
sour crudes and brines. It withstands the cutting 
action of high pressure gas, crudes and entrained 
solids. 


Monel brings to the MERLA Type “W” Inter- 
mitting Valve—as it does to so many other types 
of oil field equipment—long and reliable opera- 
tion on jobs that quickly weaken and destroy 
other metals and materials. 


Read about the construction of the Type “W”’ 
Valve in the brief captions next to the photo at 
the left. And for all the details of construction 
and operation of this easy-to-install, money- 
saving valve, write MERLA TOOL CORPORATION 
for their illustrated descriptive bulletins. Their 
address is Box 2576, Dallas 1, Texas. And they’ll 
know just what you want if you mention this 
advertisement. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Streer, wew York 5, N. Y. *Reg. U.S. Pat. Off. 
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40 Concerns Obtain Stock 
In Drilling Research, Inc. 


Drilling Research, Inc., was backed 
by the confidence and cash of 40 stock- 
holders and two licensees as it began 
research last month into how to make 
faster holes at a cheaper price and at 
the same time improve drilling tech- 
nique. 

C. P. Dimit is president of the non- 
profit, cooperative research organization 
whose members 
have subscribed 
$777,458 toward the 
expense of the pro- 
gram. There is a 
three-year limit on 
on the program, but 
it is expected to ex- 


tend into future 
years on a broader 
scale. 





The organization 
operates under a 


C. P. Dimit 


Delaware charter. In addition to Dimit, 


its officers are J. V. Pennington of 
Houston, technical director; A. E. Ches- 
ter of Dallas and Earl D. Wallace of 
Cleveland, vice presidents; and H. H. 
Kaveler, secretary-treasurer. 

Patented devices or techniques devel- 
oped by the group will be turned over 
to stockholders for use without pay- 
ment of royalty. Non-participating or- 
ganizations or individuals desiring to 
use the patented tech- 
niques will be offered licenses at nomi- 
nal royalties, and this revenue will be 


equipment or 


used to further research. 

“Average drilling costs have increased 
approximately 100 percent in the pe- 
1937 to 


have in- 


riod from 
1947, 


creased 


and 
particularly 
due to the neces- 
sity for drilling to 
and greater 
depths in the con- 
tinued search for pe- 
troleum from deep 
reservoirs,” Dimit 
said. 

“It is significant 
that the industry has 
undertaken the costly and difficult job 
of seeking new ways and new devices 


for drilling wells at substantially lower 


greater 





Dr. J. V. Pennington 


than present costs,” he commented. 
Drilling Research has a mailing ad- 
dress, P. O. 1248, Bartlesville, 


Okla., and the main offices will be at 


Box 
Houston. 
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Dimit said further: “While at the 
present time only 42 
companies are ac- 
tively supporting 
Drilling Research, 
Inc., either as stock- 
holders or licensees, 
the research pro- 
gram is regarded as 
one of industry-wide 
importance and we 
feel that everyone in 
the industry will 
have an opportunity 
to contribute, either 
rectly, to the success of this undertak- 
this one 





A. E. Chester 


directly or indi- 


ing. A program as large as 
5 


cannot be carried to a successful end 
without the interest and cooperation of 
everyone interested in finding means of 
reducing the cost of drilling oil and gas 
wells.” 

Regarding the organization of Drill- 
ing Research, Dimit declared: “The sale 
of stock in Drilling Research, by terms 
of the stockholders’ closed 
January 1, 1949. It was impossible to 
contact everybody personally who might 
in actively sup- 


agreement, 


have been interested 
porting Drilling Research, Inc. For that 
reason, the stockholder ownership was 
obtained mainly through advertising, 
through use of the mails, and in a lim- 
ited way through personal solicitation. 
I am sure there are still many compa- 
nies who would have actively joined in 
this effort had they had an opportunity 
to discuss the re- 
search work directly 
with some one of 
the group actively 
interested in the 
forming of Drilling 
Research, Inc. The 
research work can 
still be actively sup- 
ported by members 
of the industry 
through subscription 
to a license agree- 
ment. It is possible that if some in the 
industry still desire to become stock- 
holders in Drilling Research, Inc., steps 
can be taken during the first quarter of 
1949 by amendment to the contract 
through unanimous 
stockholders to bring in such parties.’ 





Earl D. Wallace 


agreement of the 
, 


Drilling Research, Inc., stockholders 
are Amerada Petroleum Corporation, 
Harry Bass Drilling Company, Big 
Chief Drilling Company, California 
Research Corporation, Cities Service 


Oil Company, Continental Oil Com- 
pany, Delta Drilling Company, Drilling 
& Exploration Company, Inc., Fain- 
Porter Drilling Company, Falcon Sea- 
board Drilling Company, Fullerton Oj! 
Company, Gulf Oil Corporation, Kerr- 
McGee Oil Indus- 
tries, Inc., Carl 3; 
King Drilling Com- 
pany, Lario Oil & 
Gas Company, Lion 
Oil Company, Lof- 
fland Brothers Drill- 
ing Company, W. C. 
McBride, Inc., Mag- 
nolia Petroleum 
Company, Mid-Con- 
tinent Petroleum 
Corporation, Moran 
Bros., Inc., C. H. Murphy & Company, 
Noble Drilling Corporation, The Ohio 
Oil Company, Phillips Petroleum Com- 
pany, The Pure Oil Company, Republic 
Natural Gas Company, Rowman Drill- 
ing Company, Inc., Schoenfeld-Hunter- 
Kitch Drilling Company, Seaboard Oil 
Company of Delaware, The Shamrock 
Oil and Gas Corporation, Signal Oil 
and Gas Company, The Standard Oil 
Company (Ohio), Stanolind Oil and 
Gas Company, Sunray Oil Corporation, 
The Superior Oil Company, Tide Water 
Associated Oil Company, Trinity Drill- 
ing Company, Union Producing Com- 
pany, and Wheless Drilling Company. 

The Atlantic Refining 
Standard Oil Company 





H. H. Kaveler 


Licensees are 
Company and 


(CN. J:). 


Severance Tax Would Hit 
Many Kansas Strippers 


A strongly organized group, which 
has selected as its basic “theme song” 
the popular argument that taxes are 
needed for education of school children, 
is striving to impose a severance tax on 
natural resources in Kansas. Another 
favorite aragument is that adjoining 
states have a severance tax and while 
this is true, they fail to point out that 
such states do not as a rule require 
operators to pay any ad valorem taxes 
in addition thereto. 

Oil operators, especially in Eastern 
Kansas where practically all wells are 
of the marginal or stripper type, are 
gravely concerned. Their ad valorem 
taxes have been mounting year after 
year despite a decline in production. To- 
day such taxes are so high that many 
stripper properties are close to or have 
passed the economic limit and may be 
abandoned if a severance tax measure 
is passed. Excessive taxes always force 
abandonment of stripper wells, and once 
abandoned such properties seldom are 
the expense is too 


reopened because 


great. 
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® 100K FOR curtailment of production rates, especially in Texas and pos- 
Sibly in Louisiana and Oklahoma. AS a result of unusually sharp additions 
to above-ground stocks in recent months, there does not seem to be any 
necessity to further increase inventories of crude and products as in 
1948. This means that the approximately 250,000 barrels a day added 

to storage in 1948 can be utilized to supply much of the increase an- 


yt ticipated in demand for 1949. 
J TIO 
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ant ® A CRUDE OIL price cut is unlikely at this time, despite growth of 
agg Stocks in late months. Present situation will have to become worse or 





























ro show no signs of being cured before there is danger of a general reduc- 
1 0; tion in crude prices. 
Jil —— 
“eo ® AN INCREASE in quantity of tubular goods available for drilling in 
1 Oil 1949 seems probable. Steel mills are planning to manufacture a greater 
anil volume than the record amount made in 1948. Some additional tubular goods 
sha probably also will come from greater use of conversion methods. 
Vater 
Drill- ® MORE WELLS will go on the pump in 1949 than in 1948. Several areas 
Com- which have been predominantly flowing regions show signs of breaking 
ny. over into the pumping class soon. 
ining 
pany @® THE NECESSITY of reducing domestic production rates because of recent 
large additions to above-ground stocks will result in independent pro- 
ducers again raising a protest against rising imports of foreign oil. 
@® STOCKS OF GASOLINE will reach an all-time high before the end of 
March, 1949. Mid-January gasoline inventories were near the 112-million 
vhich barrel peak attained in March, 1948, and may be expected to continue to 
ong” increase during February and March. 
are 
dren, ® LOWER REFINERY crude runs are in prospect. Unless runs to stills, 
x on at least throughout the first quarter of 1949, are kept below December 
other peak levels, stocks of refined products will become so excessive markets 
ining will be endangered. Refiners also must adjust product yields with care, 
while keeping output of various products closely in line with levels indi- 
that cated by consumption and stocks. 
quire 
laxes @ CURRENT EFFORTS of automotive engineers to increase automobile mileage 
per gallon is largely the result of rising motor fuel costs, which now 
stern amount to approximately one-third of all operating expenses. Overdrives, 
} are Streamlining of bodies, weight reduction, supercharging, automatic 
are transmission, higher compression engines, etc., all increase mileage per 
aneee gallon. Even al percent improvement would materially affect the petro- 
alter leum industry. Annual gasoline consumption approximates 900 million barrels, 
To- and a l percent saving will reduce yearly demand by 9 million barrels. 
nany 
have ® CANADA'S OIL boom will continue to grow. Geophysical, drilling and 
y be leasing operations have increased sharply. Production in 1948 was 62 
— percent more than a year ago. Recent important new discoveries promise 
sini further expansion of all operations in 1949. As a result, Canada may be 
sia: able to produce as much oil as it consumes by 1950. More about this on 
wr page 209. 
too 
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1948 Production Records 


By CECIL SMITH, 





Ga U. S. oil industry operated its producing and refining facilities at 
record levels during December to climax a year of intense activity. It was 
a year that had no equal in its demands for petroleum products and one 
that saw the industry step up the pace in all phases of its work to meet 
the nation’s oil needs. Wells were drilled in unprecedented numbers and 
hardly a month passed that a new all-time mark in the producing and 
refining branches of the industry wasn’t established. 

As the year closed, refiners had set another new record in the quantities 
of crude oil charged to their stills, and producers had equaled the record- 
high of November’s oil output. Stocks of all the major refined products 
were high. Gasoline stocks were well ahead of past year’s schedules by 
reaching levels not seen in the past several years until February or March. 
The fuel oils in storage were holding up well, with distillate fuel just start- 
ing downward and the heavier residuals not yet starting to move. Crude 
oil stocks were definitely on the upgrade and had reached levels that were 
on hand early in the late war for the first time. 


Crude Oil and Refined Products Trends 
(THOUSANDS OF BARRELS) 
















































































DISTILLATE RESIDUAL 
CRUDE OIL GASOLINE FUEL FUEL 
Pro- | Runsto| Stocks Pro- Stocks Pro- Stocks Pro- Stocks 
duction | Stills End of | duction| End of | duction | End of | duction} End of 
MONTH Daily Daily Month Daily Month Daily Month Daily Month 
1945: 
January....... 4,756 4,680 221,737 | 2,094 91,666 663 31,695 | 1,350 44,347 
February........| 4,767 4,817 220,221 | 2,194 97,457 724 27,210 | 1,326 39,760 
March..... ..--| 4,804 4,719 223,988 | 2,124 97,447 675 26,729 | 1,273 35,451 
April..... ...| 4,807 4,774 224,229 | 2,127 90,804 681 29,148 | 1,289 34,418 
OS eee 4,887 4,913 223,151 2,179 88,530 708 29,511 1,341 34,333 
ERO. os osc vcunll ene 4,989 218,218 | 2,166 86,128 730 32,440 | 1,351 35,606 
DOT. 5 ccvencvs sp SeBe? 16001 216,638 | 2,281 85,582 713 36,276 | 1.351 38,341 
August, .....06+ 4,870 4,928 215,135 | 2,269 84,003 701 41,245 | 1,329 42,297 
September.......| 4,423 4,275 220,319 | 1,933 74,574 640 45,059 | 1,139 42,829 
October.........| 4,284 4,244 221,246 | 1,888 76,805 613 45,479 | 1,176 42,008 
November....... 4,517 4,624 218,916 | 2,156 86,540 665 44,562 | 1,265 41,322 
December.... .. 4,472 4,574 218,763 | 2,056 97,676 683 35,778 | 1,245 37,158 
1946: 
JQNUSTY.. 2.50605 4,625 4,520 223,442 | 1,914 102,394 787 28,990 | 1,294 $4,573 
February........] 4,719 4,651 227,220 | 1,884 104,836 823 95,511 1,243 34,008 
March..........]| 4,414 4,661 221,400 | 1,900 104,161 815 29,922 | 1,213 32,995 
ME cae eas 4,673 4,663 222,480 1,943 98,744 77: 32,064 1,247 35,206 
BS. Aniiegitos 4,785 4,794 221,592 2,016 93,960 753 33,385 1,220 38,932 
UR ckw esse 4,896 4,836 223,140 | 2,055 91,971 777 38,824 1,219 41,492 
July. er 4,922 4,856 224,351 | 2,102 87,778 793 46,439 | 1,163 45,446 
August......... 4,836 4,856 224,157 | 2,189 86,745 765 54,068 | 1,159 48,186 
September.......| 4,790 4,839 222,417 | 2,143 87,021 796 62,019 | 1,150 54,012 
October........ 4,785 4,736 222,177 | 2,117 85,952 788 76,780 1,090 55,580 
November...... 4,823 4,684 226,453 | 2,162 88,587 791 68,145 | 1,101 52,735 
December.......| 4,725 4,789 224,473 | 2,168 92,742 805 59,912 | 1,159 47,094 
1947: 
January........ 4,671 4,739 223,848 | 2,078 99,623 778 48,197 | 1,174 41,550 
February........| 4,810 4,820 225,121 | 2,089 103,672 777 36,901 | 1,228 48,480 
March..........| 4,908 4,843 228,981 2,076 105,679 825 31,423 1,222 37,403 
UE Rr rarer 4,974 235,710 | 2,037 101,724 764 30,268 | 1,148 36,455 
ay cscoel 6080 237,768 | 2,128 95,209 R05 34,279 1,204 39,992 
TO. Sete nscea 5,099 237,278 2,258 89,774 807 39,676 1,233 43,515 
OO 5,137 230,974 | 2,302 86,003 847 46,444 1,244 47,600 
Oe eee 5,173 228,523 | 2,383 85,849 869 54,707 | 1,245 51,334 
September. 5,251 225,258 | 2,375 84,360 911 59,764 1,237 52,578 
October. . . 5,320 226,666 | 2,371 82,584 938 63,252 | 1,260 52,502 
November..... 5,291 5,29 225,462 | 2,332 87,551 942 61,334 1,245 52,455 
December. ...... 5,337 5,350 224,929 | 2,347 92,303 992 51,081 | 1,282 47,091 
1948: 
Pes ee 5,283 5,348 223,430 | 2,328 102,167 1,082 41,036 1,278 44,636 
February....... 5,353 5,380 110,999 1,127 34,590 | 1,295 43,156 
March..........| 5,406 5,387 2,252 111,949 | 1,050 32,214 | 1,307 41,945 
einer! (get ET | 5,540 2,396 109,829 978 34,514 1,303 43,301 
re ae 5,668 2,486 108,552 992 40,781 | 1,314 48,518 
ere 5,544 5,632 2,529 104,518 998 48 352 1,280 52,465 
PIE Dante gare aeee 5,522 5,631 2,494 98,839 994 58,725 | 1,264 58,431 
August..........]| 5,577 5,621 2,532 95,445 | 1,038 68,818 | 1,248 64,096 
September.......| 5,435 5,376 2,416 90,518 961 76,320 | 1,154 68,005 
October......... 5,632 5,594 234,615 | 2,490 92,426 1,069 82,920 1,268 72,363 
November.......| 5,680 5,682 234,305 | 2,516 94,416 | 1,077 84,655 | 1,300 76,579 
December. ... .. 5,680 5,743 243,017 | 2,614 104,063 1,098 77,151 1,295 76,549 
December, 1948: 
Changes: 
In Month.... +61 +-87.12 4-98 +9,647 +21 7,504 5 30 
In One Year +343 +-393 +- 18,088 +-267 + 11,760 +106 + 26,070 +13 +- 29,458 
In Two Years +955 +954 |+ 18,544 |] +446 |+ 11,321 | +293 {+ 17,239 | +136 |+ 29,455 
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Meet High Demand for Oil 


Staff Writer 


Crude production in December averaged 5,680,000 barrels daily to show 
no change from November’s all-time peak. December’s daily output topped 
that of last year’s comparable month by 343,000 barrels and that of two 
years ago by 955,000 barrels a day. For the first time in history annual 
crude production in 1948 hit the 2 billion-barrel mark, which was an 
increase of 8.6 percent over the previous year’s all-time high. 

Runs to refinery stills were boosted 61,000 barrels a day over Novem- 
ber’s record runs to average 5,743,000 barrels during December. A year 
before they had averaged 393,000 barrels a day less and were 954,000 a 
day less two years previously. Domestic production failed by 63,000 barrels 
a day of providing the crude oil run to refineries during the month. 

At the close of the year crude oil stocks totaled 243,017,000 barrels after 
gaining 8,712,000 during the final month. End of 1948 stocks were 18,088,000 
barrels higher than they had been a year before and slightly more than 
that over stocks of two years earlier. At the outbreak of hostilities in the 
late war, crude stocks were slightly under 244 million barrels and this is 
the first time in the postwar period that they have approached that level. 

Gasoline production was at its highest point during December and re- 
sulted in 9,647,000 barrels being sent to stocks, pushing finished and un- 
finished gasoline inventories to 104,063,000 barrels by the end of the 
month. A year ago only 92,303,000 barrels were in storage. 

Despite increased production of distillate fuel oil during the month, 
stocks of these fuels started their annual downward slide. Withdrawals 
totaling 7,504,000 barrels from distillate stocks left them at 77,151,000 
barrels. However, that amount was still 26,070,000 barrels more than was 


in storage a year before. 


State Crude Oil Production 
(THOUSANDS OF BARRELS) 





DAILY AVERAGE PRODUCTION | 
——- ee ea TOTAL FORFYEAR 






































% Diff. | 
Dec., Nov., Dec., Dec., | &% Diff. 
STATE or DISTRICT 1948 1948 1947 "47-48 1948 1947 "47-48 
Alabama 1.2 13 | 1.3 7.7 467 396 | + 17.9 
Arkansas ° 86.3 85.8 86.1 + ().2 31,594 29,990 4+. 53 
California 960.3 961.9 927.2 + 36 340,681 333,102 | + 2.2 
Colorado 63.3 51.4 | 46.1 + 37.3 17,599 5,7 + 11.7 
Florida... 0.9 0.8 | 0.7 + 28.6 200 4 42/8 
Illinois. . . 179.4 180.9 | 180.1 0.4 64,739 | — 25 
Indiana. . 24.0 26.2 14.4 + 66.7 6,884 + 17.6 
Kansas 301.5 291.5 290.6 + 3.8 110,101 45 
Kentucky. . 23.9 24.3 26.3 9.1 8,589 com, TEC 
Louisiana } 5114 508.5 472.4 + 8.3 180,631 + 12.6 
eee Wit ts Pans, a 
North Louisiana 118.1 116.1 111.4 | + 6.0 43,017 36,853 + 18 
South Louisiana 393.3 392.4 361.0 | + 89 137,614 123,708 | + 17.5 
Michigan ...... | 45.5 46.7 | 47.2 | 3.6 16,735 16,215 3.2 
Mississippi is | 130.2 131.5 106.7 + 22.0 45,856 35,017 | + 29.8 
Missouri ee 0.2 0.2 0.2 - 20.0 53 55| — 3.6 
Montana. . : 26.1 26.4 24.7 + 5.7 9,393 8,693 | + 8.0 
Nebraska... . | 0.3 0.4 0.7 57.1 215 229 - 63 
New Mexico 134.4 134.6 124.2 + 8.2 47,868 41,127 + 16.3 
New York 14.0 13.7 13.6 + 29 4,696 4,762 | — 1.4 
ere 8.8 9.3 9.2 4.3 3,299 3,108 | + 6.1 
Oklahoma... . 443.2 441.8 409.4 8.3 153,961 141,019} + 9.1 
Pennsylvania | 31.8 31.7 34.9 8.9 12,537 12,690 - 1,2 
Tenneeess 10 8 + 25.0 
Texas 2,536.4 2,546.0 2,376.0 + 6.8 902,875 819,427 + 10.1 
—— | - - _ 
Dist. 1—South Central 28.0 22.7 | 24.9 | + 124 10,037 | 8120} + 24 
Dist. 2—Middle Gulf | 181.1 180.2 | 163.9 10.5 | 64,349] 57,202 | + 123 
Dist. 3—Upper Gulf | 516.5 517.5 488.0 + 5.8 | 183,374 174,832 | + 4.8 
Dist. 4—Lower Gulf-SW. | 252.7 257.4 258.0 2.0 92,957 88,102 + 5.5 
Dist. 5—East Central | 51.9 52.1 42.2 + 23.0 | 17,496 14,275 | + 22.6 
Dist. 6—Northeast 418.6 426.0 413.6 + 1.2 | 157,033 | 157,638 
Dist. 7-B—North Central.| 62.1 58.2 42.1 + 47.5 | 18,299 14,180 | + 29.0 
Dist. 7-C—West Central | 50.3 48.9 41.4 | + 21.5 16,623 13,705 + 21.1 
Dist. 8—West 741.7 746.7 648.7 | + 14.3 | 255,412 205,955 + 24.0 
Dist. 9—North ' 144.3 142.6 136.6 t- §6 | 51,326 | 47,957 + 7.0 
Dist. 10—Panhandle | 89.8 88.7 | 89.2 0.1 31,869 | 31,304 | Ls 
mes | | | | 
Utah 0.1 0.2 10 | 
Virginia 0. | } +100.0 | 32 61 | 47.5 
West Virginia 7.3 7.6 7.7 4.2 2,692 2,617 | + 2.8 
Wyoming 149.5 157.2 137.1 + 9.0 54,393 44,238 | + 22.9 
| | | 
Total United States. .| 5,680.0 | 5,680.0 5,336.9 | + 6.4 2,016,200 1,856,107 XK 86 
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1948 Completion: 


Break 11-Year-Old Record 


: 1948 drilling campaign, greatest 
ever attempted by the oil industry, re- 
sulted in a new record high in well com- 
pletions to far surpass the best efforts 
of past years. Total wells drilled during 
the year toppled the 1l-year-old high 
mark that had stood since 1937, and was 
far ahead of the 1947 record that had 
been the postwar high. 


Total new wells drilled in 1948 num- 
bered 38,803 to exceed even the 
optimistic estimates of the year’s drill- 


most 


ing made at the year’s start. Until this 
year’s record-breaking activity, the high- 
est number of wells completed in a sin- 
gle year had been 35,213 accomplished 
in 1937. Since the last war, each year 


had seen an increase in drilling as more 


men and materials became available, 
and 1947 had been the peak year of the 
postwar period with 33,147 new wells 
completed. 

Not only were many more wells 


drilled in 1948 than in the previous y 


but the average depth was greater. In 


ear, 


1947, the average depth of each hole 
was 3404 feet, with the total footage 
drilled in new wells being 112,816,124 
feet, which was the all-time high in 
footage drilled. However, total footage 
drilled in new wells during 1948 
amounted to 134,659,093 feet for a per 
well average of 3470 feet or 66 feet 


deeper than the 1947 average. 
The accompanying table shows total 


well completions for 1947 and 1948. 
These do not agree with the totals 
stated above, for they are total wells 


and include old wells that were drilled 
deeper. The same is true for total foot- 
age in 1948 as this figure appearing in 
the table 
footage drilled in old wells. 


accompanying includes new 


Well Completions in the United States During December, 1948, and Cumulative for Year. 


(Figures compiled by WORLD OIL Staff from private reports and other sources as follows: Illinois from Illinois Geological Survey; Indiana Division 
of Geology; Missouri from Missouri Geological Survey; Tennessee from Tennessee Division of Geology; Bradford, Kane-Clarendon and Allegany fields 
of Pennsylvania and New York from The Producers Monthly. 








| MONTHLY COMPLETIONS, December, 1948 





























































































































NEW WELLS TOTAL COMPLETIONS 
| | Water Total Footage 
Water| Gas | Dis- | Total} Drilled | Dec., | Nov., | Dec., Dec., 
STATE or DISTRICT Oil | Dist. | Gas | Dry | Input | Input | posal | New | Deeper | 1948 | 1948 | 1947 1948 
Alabama... . 1}. 1 | 2 2 2 4 5,609 
Arizona... . - 
Arkansas... . ; 16 24] 24 33) 28 108,335 
California... 158 2 41 201 3} 204) 216) 176) 762,067 
NS Se eee 1 2 9 | | 20 20} | 20} 98,471 
_ ee ee 1 . ; 3 3 1| 1] 31,378 
Georgia. .. ; e | I] 
Illinois... . . 111 2 122 | 235 235 212 160 620,437 
Indiana... . 35 39 | | 74 74 «117 76 153,923 
eee 185 22} 123 6] 336 336{ 240) 278} 1,198,219 
Kentucky...... Aas 21 23 14 58 58 53 72 121,741 
Louisiana. . : ; 108 7 6 54 | 175 175 185 166 856,455 
North Louisiana. ...... 75 3 5 31 | 114 114 101 124 314,484 
South Louisiana...... 33 4 1 a 61 61 84 42 541,971 
Maryland... , a % | ; ne 
Michigan... .. oie 46 2 42 90 90 59 56 197,209 
Mississippi... . . : 11 ; 3 16 30 30 39 33 206,413 
Missouri. . . : a a 2 2}... 2 3 6 705 
Montana 10} 2 4 16 16 oy 25 46,267 
Nebraska... ... aes 
Nevada........ a ; | 
New Mexico............. 35 2 7} «20 | 64 5} 69] 40] 731 294,302 
New York..... ee Duce 55 | 144 144 142) 172 199,750 
North Carolina. . . A AA, PRE? ME ere | Minar | Lem Ae SP 
North Dakota a ee ; ne 
SEB vai cighdsle ted 31 oi 23 24 7 78 117 107 186,177 
Oklahoma... . . ‘. 191 4 17} 108 2 | 322 7| 329} 332] 360) 1,305,226 
0 ONS VEEN ene Pa : . 
Pennsylvania | ee 39 12 82 16} 240 2} 242} 292) 276 415,338 
South Dakota oe | Bera 
Tennessee. . ; 15 
Texas 707 32 34] 419 3 4 3} 1,202 27| 1,229 1,127 828] 5,313,453 
Dist. 1—South Central. 28 2 22 52 : 52 33] 28] 115,969 
Dist. 2—Middle Gulf. ... 21 9 7 21 58 1 59 55) 56 387,811 
Dist. 3—Upper Gulf... . 44 9 3 43 99 2 101 121) 85 620,696 
Dist. 4—L. Gulf-S.W. .. 77 4 5 65 | 151 5 156 143 108 753,822 
Dist. 5—East Central. . 19 1]... 8 28 1} 20] 25] 15| 106,873 
Dist. 6—Northeast. . 26 6 13 45 45 43} 32 242,813 
Dist. 7-B—N. Central 67 3 70} 140 2 142 142 95 607,892 
Dist. 7-C—W. Central 38 Ges 6] 45 1 46 37 19 210,666 
Dist. 8—West. . . : 235 3 33 271 15 286 228 171} 1,414,329 
Dist. 9—North........ 106 1 131 3 4 3 248 248 214 150 652,098 
Dist. 10—Panhandle. . . 46 12 7 65 65 86 69 200,484 
Utah..... Poin ae 1 | wae 2 : 2 1} 9,430 
Virginia os ee oF Pap 
Washington ae: See 1 | 1} 1 3,805 
West Virginia... a 12 54 8 74 ] 75 73 80 223,872 
Wyoming. . exes aad 28 2 11 41 1 42 57 31 168,917 
Total United States.| 1,888 46 241} 1,088 - a 9| 3,434 46] 3,480] 3,398] 3,033} 12,527,549 








CUMULATIVE TOTAL 
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| Dec. 
Wells | Wells | Percent | Footage 31, 
1948 | 1947] Dit. | 1948 | 1948 
20 30 . 33.3] 98,240 4) 
1 3 66.7] 630 8} 
322] 330 2.4) 1,310,182 37] 
2,626] 1,983] + 32.4] 9,274,017] 259] 
212} 211) + 0.5} 1,136,370 25] 
98 99 3.4 186,555 5 
3] 5 40.0) 13,781 
2,491) 2,064) + 20.7] 6,517,803} 263 
1,071 648} + 65.3] 2,027,267 119] 
3,069] 2,650} + 15.8} 10,381,861 320] 
762} 1,247 38.9] 1,526,668 76| 
2,218) 1,667 33.1} 10,935,881 205 
1,444] 1,023 41.2} 3,989,074 61 
774 644 20.2) 6,946,807 144 
BE aie 5,259 
764 71§ 6.4] 1,745,102 109 
429 470 8.7} 3,310,034 37 
53] 43 23.2 19,520 10 
305 242 26.0 744,715 53 
1] 3) 66.7 4,965 
mr 1 
‘aa 607| + 2.6] 2,553,445] 104 
1,817} 1,722} + 5.5] 2,605,104 179 
; 5 UL Banas 
5 100.0 ae E 1 
1,324] 1,347 1.7] 3,234,213 203 
4,151} 3,707) + 12.0} 14,986,638 501 
1 re 
3,317) 3,284) + 1.0) 5,737,375} 391 
1 3 66.7 1,365 2 
53 28} + 89.3 63,470 9 
12,264) 9,518] + 28.9] 52,172,182] 1,492 
502 371] + 35.3] 1,479,683 39] 
738 629] + 17.3] 4,387,967 46 
1,118 877) + 27.5] 7,217,521 135 
1,461} 1,137] + 28.5] 6,851,611 122 
244 167} + 46.11 1,124,255 28 
417} 493 15.4} 2,250,353 41] 
1,470 910} + 61.5] 4,839,933 235 
419 288} + 45.5] 1,826,001 80 
2,978] 2,042) + 45.8] 13,881,176 449 
2,293) 2,059] + 11.4] 6,290,266 147 
624 545} + 14.5] 2,023,416 170 
20 9 122.2 80,183 11 
1 31 96.8 2,301 
3 7 57.1 15,010 
843 913 7.7} 2,208,399 362 
526 268} + 96.3] 2,141,647 123} 
39,319} 33,798} -+- 16.3}135,040,218 0 





























Rigs in Operation 


ing, Rigging 


Up and Shut Down 





Nov. | Dec. 
30, 31, 
1948 | 1947 
5 2 
7} l 
34] 40 
272| 275 
30| 6: 
6 
278 214 
136 110 
317 338 
76 75 
208 195 
68 69 
140 126 
111 118 
39 58 
9 ; 
46 61 
1 
| ee 
125 106 
187 204 
; 
218 223 
537 
410} 449 
2 1 
9 19 
1,476} 1,361 
39 59 
53 67 
131 127 
131 124 
30 30 
45 58 
210 125 
67 65 
459 460 
138 116 
173 130 
12 15 
ms 
370 384 
138 79 
5,060) 4,945 
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Went to Liu Some 


By 
RAY L. DUDLEY 


1948 witt 20 


the year of the peak in 


down in history as 
ingenuity in 
getting pipe for drilling oil wells. Some 
of this ingenuity bears the stamp of le- 
gitimate effort to add to the supply of 
| Some of it, for sheer 
brazen affrontery on the “Get 


Rich Wallingfords” is reminiscent of the 


pipe ay ailable. 
part of 


hot oil days of East Texas and the ear 
lier “Blue Sky” 


Even before the opening of 1948, some 


days of oil promotion. 


oil companies realized that many tube 
mills had 
they had steel to finish into pipe. They 
that the 
integrity to 


more finishing capacity than 


realized, too, tube mills had a 


reputation of sustain and 
that they neither desired nor could af- 
or “black” 


ford to enter into the “gray” 


market, by going out and paying pre- 
mium prices for billets to be processed 
into pipe. Then followed a decision on 
the part of some oil companies which 
reflected the keen desire for pipe. The 
oil companies went out and bought bil 
lets and in some instances sheets. They 
paid what they had to pay to get them. 
Then they made deals with tube mills 
to process these products into pipe. The 
net result was a higher price for the 
pipe than the mills charged for their run 
of mill product. But the oil companies 
got the pipe and salved their conscience 
that had not “black or 
gray” market products. Probably 9 per- 


they bought 
cent of all pipe used in drilling wells in 
1948 came from this source. 

But some characters, to use the favor- 
ite expression of Damon Runyon, took 
short cuts which could be the basis for 
innumerable short stories. 

One gentleman appeared in a certain 
city with a telegram from Pittsburgh 
“signed” by the general sales manager 
pipe committing that 
company gentleman 
sizeable quantities of pipe. He took the 


of a company, 


to deliver to the 
telegram to an oil company as an evi- 
dence of his “know-how” and was en- 
gaged as a pipe expediter at $1000 per 
month. We are told the idea worked so 
well that he presented the proposition, 
privately of course, to nine other com- 
panies and became their personal pipe 
thousand bucks 


expediter at a per 


month. The story goes that he was on 
WORLD OIL 
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the payroll of these ten companies for 
two months before they found out that 
the telegram was a fake. (Of course he 
didn’t get them any pipe.) We are told 
that company 
whose sales manager’s name was being 
bandied about it and 
got the office in 
Pittsburgh, he signed a statement to the 
effect that the sales manager knew noth- 


finally, when the pipe 


around, learned 


“expediter” in its 


ing of the telegram! So far, none of the 
ten companies have lodged a legal com- 


plaint against the “expediter.’ 
We are told of another instance where 

a man, new to the oil industry, appeared 
with a signed commitment for a sizeable 
quantity of pipe, the commitment duly 
signed with pen and ink by the name of 
the sales manager of the oil field tubular 
goods division of a large pipe company. 
There seemed, even on the face of the 
slight doubt as to the 
authenticity of the document 
drawn to 


matter, some 
because 
the specifications were not 
cover any known pipe. The pipe mill 
heard about it and started checking up 
man who had the commitment. 


to the story told us, he had 


on the 
According 
left a trail of hotel bills, etc. Finally one 
day a call came to a branch office of the 
pipe 
question. He 


from the gentleman in 


to discuss certain 


company 
wanted 
things. The sales manager whose name 
had been forged happened to be in the 
room of the branch manager when the 
call came in and learned about it. So a 
date was set for the gentleman to appear 
to discuss his problem. The sales man- 
ager was to be in the room in the role 
of another branch manager, but jusf 
before the interview was to have taken 
place the gentleman called and asked to 
put it off as he had to go to another city 


immediately. Finally the sales manager 


got on the phone and what was said 
could only be printed on asbestos paper. 
So far as we know, nobody fell for the 
bogus commitment. 

Still another instance involves the in- 
tense desire of the president of an oil 
company for some pipe “regardless of 


One of the thousands of tips 


’ 


the cost.’ 
which have been floating around to the 
effect that the tipster could supply X 
amount of pipe for X dollars, came to 
the purchasing agent. “Run it down to 
the end and get the pipe” the president 
told the P. A. The trail which followed 
fitted into a Fu Manchu 


efficiency expert 


could have 


novel. A doctor, an 
engineering firm, dark alleys, a woman, 
and finally the trail went back to the 
tipster. There wasn’t any pipe! Some- 
body had been told that somebody else 
could supply it and round and round 
they went, only to find that nobody had 
anything but a tip. 

The writer saw a telegram addressed 
to a supply store of a large organization 
offering some pipe at a price far above 
the market. The telegram came from a 
point as likely to have pipe as the Sul- 
tan of Sulu. 

“We have run 
tips,” one man told us, “and have found 
them absolutely without foundation, to 
the point where we just laugh now when 


down many of these 


we get such a telegram or hear about it. 

“We do know of one instance where 
an oil company took some of the pipe 
we had sold it and offered it for resale 
at a much higher price. We got credit 
for being in the black market until the 
thing was run down. We had made a 
perfectly legitimate sale at the market 
price and the oil company couldn't 
withstand the temptation of taking a 
big profit.” 
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Catrornia Research Corporation, 
subsidiary of Standard Oil Company of 
California, has completed and officially 
opened its modern, fully equipped, $1 
million oil field research laboratory at 
La Habra, Calif., one of three now oper- 
ated by the concern. Open house cere- 
monies were held in early December. 
The staff of more than 80 
persons at the laboratory is directing 
efforts toward development of new and 
improved methods of finding accumula- 
tions of oil and gas and of increasing 
the economic recovery from known reser- 


research 


voirs through improved production prac- 
tices. Need for such a program is em- 
phasized by the continuing record de- 
mand for petroleum and the declining 
rate of discovery of new reserves. 

The laboratory is a one-story rein- 
forced concrete structure with full base- 
Completely air conditioned, it 
and 13 


each with its own adjoining laboratory 


ment. 
houses 20 offices laboratories, 
office, a conference room, and a library. 
In the basement are a complete instru- 


ment shop, an electronics shop, locker 





mechanical 


rooms, storage space, and 
equipment for servicing the building. 
Activities of the laboratory cover four 


fields of 


drilling, production, and surface proc- 


major research: exploration, 
essing of oil and gas at the fields. 

Exploration research has as its broad 
aim the development of new or improved 
methods for finding additional reserves 
of oil and gas. The major sciences in- 
volved are geology and geophysics, but 
the complexity of the problems requires 
the application also of mathematics, phy- 
chemistry. 


sics and 








Typical of the fully equipped laboratory areas is this room in which prob- 
lems related to the flow of fluids in underground strata are studied. A 
wide variety of utilities are piped into the laboratories. They include 
air, hot and cold water, distilled water, steam, and natural gas, and AC 


and DC electricity. 
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The effect of a mud cake on an oil well’s productive capacity is deter- 
mined by this device. Operator at the right is pouring dry mud into the 
mixing cone. This is one of the dozens of specially-developed pieces of 
equipment now in operation at the new laboratory. Shown are Bud 
Sanchez and Don McGee. 
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LEFT: Laboratory rooms have been carefully designed to provide adequate working space, sufficient 
lighting and easily accessible utilities. These features can be seen in this photo. 


RIGHT: One of the many important characteristics of drilling fluid or “mud” is determined by 
this filter test equipment. The operator is Tom Roberts. 


The general objective of drilling re- 
search is the development of new or im- 
proved methods and equipment for drill- 
ing oil and gas wells. At the same time 
it is essential that methods for complet- 
ing wells be evolved which will assure 
the maximum potential output when the 
underground reservoirs are tapped. Ac- 
tive drilling research projects include the 
development of superior drilling fluids, 
the improvement in techniques for iden- 
tifying the nature of the 
being drilled, the development of instru- 
ments for observing and controlling the 


formations 


progress of drilling, and the determina- 
tion of best methods of campleting 
wells under different conditions. 
Production research is directed toward 
recovery of 
both 
primary and secondary recovery prac- 


increasing the economic 


oil and gas through improving 
tices. Two very important fundamental 
problems are the determination of the 
physical behavior of oil and gas at con- 
ditions of and 
existing in the underground reservoirs, 
and the of an 


standing of the way in which oil, gas 


pressure temperature 


derivation exact under- 
and water move through the reservoir 
rocks. 
Surface processing research, as the 
name implies, is concerned with oil and 
gas after they have reached the surface, 
but before they have left the oil field. 
The goal is the development of the most 
efficient and economical methods for re- 
covering natural gasoline, liquefied petro- 
leum gases, and condensate from well- 
head gas. Many of the plants to recover 
these products function in close con- 
junction with 
especially where gas is re-injected to 
where 


production operations, 


maintain reservoir pressures or 
cycling is practiced to recover condens- 
ate. The increasing pressures involved in 
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Core sections are sawed and ground into thin 
sections as shown above to facilitate micro- 
scopic analysis. A diamond-studded saw blade 
is required to cut through the tough rock. Shown 
is Mel Levet. 


Ww 


Analysis of oil and gas samples for their 
lighter hydrocarbon constituents is one of the 
many different activities. This analysis is con- 
ducted by means of a low-temperature fraction- 
ation column which operates at temperatures as 
low as 100 to 200 degrees below zero. The oper- 
ctor is Herman Dykstra. 


Ww 


The development of improved drilling fluid or 
“mud” used in oil well drilling operations is one 
of the activities. Here, Virginia Johnson is pre- 
paring to make a viscosity test on a mud sample. 


these operations have posed new prob- 
lems in plant design. 

Head of the Oil Field Research Divi- 
sion is E. G. Gaylord, vice president of 
California Research. A graduate of the 
University of California, Gaylord has 
been connected with oil production for 
more than 35 years. He served as chief 
petroleum engineer with Standard’s Pro- 
ducing department prior to his appoint- 
ment with California Research in 1947. 

Manager of the La Habra Laboratory 
is R. F. Faull, who was appointed to the 
position in July. He is a graduate of the 
University of California, holding B.S. 
and Ph.D. degrees as well as Phi Beta 
Kappa honors. He has been with Stand- 
ard’s research organization since 1937. 
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Piicticn earning statements of 


companies engaged in the petroleum in- 
profits for 1948. 


profits as 


dustry will show large 
In a normal economy, 


will be reported would be 


such 
considered 
extraordinarily high, and perhaps prop- 
erly so, but conditions which exist today 
are not “normal.” 

Under present conditions the real con- 
sideration is, do published statements re- 
flect real profits? If they 


is the true situation? 


do not, what 

It has been stated many times recently 
that 
unrealistic profits. 
is true in 


reported profits included certain 


This is not only true 


in theory; it actual practice. 


Profits should be recognized as net earn 
ings which provide cash that owners can 
use for their own benefit, for reinvest- 
ment in 


creasing working funds. Much of the so- 


business facilities, or for in- 


called profits reported today do not pro- 


duce cash needed to run the business, 


and then they are taxed, busi- 


ness to suffer doubly from a cash stand- 


causing 


point. 


Some revealing figures on this subject 


submitted to the Sub- 
Profits of the 
the 


vice 


recently were 
committee on 


Joint Congressional 


3usiness 
Committee on 
Seal, 
Oil 


Economic Report by John F. 


president of Socony-Vacuum Com- 


pany. Seal used specific experiences of 
Socony-Vacuum Oil 
comments, and the following paragraphs 


‘port to 


as the basis for his 


have been digested from his re 
the Congressional Sub-committee. 
When 


time, the 
cepted accounting principles may result 


reviewed only at some given 


application of generally ac- 


in the creation of an unrealistic state- 
ment of profits. Here is a typical ex- 
ample: 
Sales $4,000,000 
Current replacement cost of 
products sold 3,500,000 
This would result in a real 
PLoONt -OFo 6.005% sig eyact 500,000 
Whereas by using up low 
cost inventories acquired 
in prior years the cost of 


2,000,000 
2,000,000 
excess of the 


sales was only.. 
Or a book profit of.... 
Which is $1,500,000 in 
real cash profit. 


SUMMARY OF CASH FUNDS AVAILABLE TO SOCONY-VACUUM 
OIL COMPANY AND HOW THE COMPANY USED THEM 


(Data for three-year period ended December 31, 
1948 estimated) 


year 


Cash Funds Made Available: 


From operations, after eliminating 


charges for depreciation, depletion, 
RP URE Mes. 6 wo O08 wh wee © ae ep eee 


From be srrowing xs from outside 


From cash on hand at the be pinning of the 7 
ee HEE Etre Ine, 4) Senne eo MRE ea ee 


TOTAL CASH FUNDS MADE 
These Cash Funds Were Used: 


all non-cash 


AVAIL. 


with the 


1948, 


such as 
etc $5 


items, 


insurance reserves, 8,000,000 
| 


3 
75,000,000 
yeriod which hi d to 

89,000,000 


hot OA -$702,000,000 


For replacement and acquisition of properties, plants and equip- 


ment 


For additional investment in 


foreign 
companies and branches (for purposes similar to above). 
For investment in inventories and accounts receivable, 
creased amounts due others for purchases, taxes, etc. 


f .$395,000,000 
‘affiliated 


and domestic 
. 88,000,000 
less in- 

77,000,000 


To pay dividends to stockholders (averaged 92 cents per share 


per year, or) 3.1 percent on investment......... 
(taxes affecting 3 
will be $102,000,000)........ 


To pay federal income taxes 


view 


TOTAL 
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CASH FUNDS CONSUMED 


beh ee 86,000,000 
years under re- 
56,000,000 


$702,000,000 


Without changing the physical quan- 


tities of its inventories, the dollar values 


of Socony-Vacuum’s inventories over 
the last three years increased by about 
$37 million. This increased value shows 


in the company’s annual financial state- 
ments as profits, but are not truly profits 


because they did not produce any more 


cash for the company to use. On the 


contrary, they represented cash tied up 


in working capital. In spite of this, the 
present income tax laws require that 
taxes be paid on these inventory 


‘profits,’ which is in fact equivalent to 


a tax on capital. 


Real vs. Unreal 


In looking at profit statements it is 


important to understand how much of 


the profits are real profits which the 


company can disburse in any way it 


chooses, and how much are unrealistic 


tied up in the 


bi rT k 


profits which must be 


business, as were the inventory 
profits. 

Another important point which needs 
emphasizing is that reported profits seem 
high 
against profits for depreciation and de- 
As an 
years ending 


because of insufficient charges 
pletion of plants and equipment. 
during the three 
1948, Socony-Vacuum will 


off against income approximately 


example, 
December 31, 
charge 


$215 million for depreciation, depletion, 


abandonments, etc. There is no way of 


telling exactly how much it would cost 


prices the exact 


but it 


to replace at current 


equipment worn out, probably 


would be two to three times as great as 
the original book cosis. 

Profits shown in reported statements 
were not real profits and must be dis- 
to the that reserves for 


counted extent 


depreciation and depletion are inade- 


quate. In other words, the profits created 
by not charging off enough depreciation 
and depletion not only did not produce 
cash with which to pay dividends or use 
for expansion, but actually depleted cash 
because of the necessity of paying taxes 


What was left from these so- 
® CONTINUED ON PAGE 42 


thereon. 
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fro Serious Siypply Problems 


A N INCREASING demand for lique- 


fied petroleum gas products includin 
butane, isobutane and propane is posing 
a serious supply problem which is not 


likely to be 


solved for some years to 
come. Not only is the demand increasing 
in the domestic market for homes and 
farms, but industry is beginning to draw 
heavily on available supplies. This is 
especially true of the chemical industry 
which last year consumed 22.5 percent of 
the liquefied petroleum gas produced in 

Other which 
have experienced critical coal and gas 
LPG stor- 


age facilities and were stockpiling dur- 


this country, industries 


shortages are now installing 
ing the summer months in order to have 
an emergency fuel supply with which to 
meet contingencies in the winter months. 

There is under way at this time the 
largest expansion program for increased 
history of the LPG 
Completion of this 


production in the 
industry. program 
cannot be accomplished until the latter 
part of 1949 and some parts may carry 
over to early 1950, With present delivery 
schedules of doubtful 
that a 
will be available soon and especially for 
load of the 


production as 


equipment it is 


considerable increase in supply 


the peak space-heating 


winter, Such increased 


will be available will have difficulty in 
meeting the increased demand due to 
our new consumers and additional ap- 
pliances for old consumers 

With the start of the war, a heavy 
demand for isobutane, followed by an 
increasing demand for 95 percent normal 
fighting 


butane, for the production of 


grade aviation gasoline and synthetic 


rubber, resulted in the installation of 


additional fractionators or “splitters” to 


finish these products, sharply reducing 


By S. B. CROOKS 


Cities Service Oil Company 


he supply of butane-propane mixtures 


but increasing 


system 
cnt what the inn) r Nrot . 
mewhat the supply ot propane, 


Demand for butane for synthetic rub- 


ber production, while. still sizable, is 


not increasing. On the other hand the 


emical industry is using large volumes 


of LPG products, notably the butanes, 


under conditions which are ideal for 
producers. Chemical plants are being 
located close to LPG plants and take 
their requirements through short pipe 
lines at approximately even rates 
throughout the year, writing long term 


contracts at good prices. This proximity 
eliminates the need for tank 
transportation require- 
both for the 
producer and consumer but must neces- 


other 
ments. It is economical 
sarily cut into supplies required in other 
fields. This 


necessitate a large 


commercial condition will 


ultimately, consumer 


storage program or leave the domestic 


consumer on the short end of the supply 


and at higher prices. 


Likewise, the oil refinery is posing 


problems for the LPG industry. Refinery 
gasoline is in extremely heavy demand; 
hence the refiner is using every gallon 


of every product that can be utilized 


in the production of motor fuel. Included 


in this category, in addition to motor 


fuel base produced from crude oil and 


cracking, are natural gasoline and bu- 


i 


tanes. Certain volumes of butane the 


refiner can blend directly into his motor 


] 1°7 
] 


fuel, while other quantities can be alky- 


lated in equipment originally installed 
production of 


during the war for the 


ALTHOUGH IT has been greatly expanding for several years, the liquefied petroleum 
gas industry is having difficulty in meeting the sharply increasing demand for its 


products. The liquefied gases are in very great demand for domestic purposes such 


as cooking and heating, especially in rural areas. They also are being used in large 


quantities by industry, particularly the chemical industry. 


Supplies will improve as construction of new facilities proceeds and as more 


equipment, including tank cars, becomes available, Currently, the industry has 


under way the largest expansion program in its history. Completion of this program 


cannot be accomplished until the latter part of 1949, and some parts may carry 


over to early 1950. 


February 1, 1949 » WORLD OIL 


aviation gasoline, then blended into 


motor fuels. These required volumes 


are so large that refiners at times are 
premiums for additional 


plies of butanes. Lack of 


offering sup- 


excess ¢ rude 


oil supplies likewise supports this situ- 
ation. 

Increasing demands for aviation gaso- 
line by the armed forces, anticipated 
now, will require the alkylation of ad 
This 


cates a serious situation for butane, and 


ditional volumes of butane. indi- 


consequently butane-propane mixtures, 
and may shorten supplies of this pro- 
for the 


of the older and 


duct domestic consumer. Some 


smaller natural 


Laso- 


line plants will continue to produce 


some volumes of butane-propane mix 
tures as they cannot economically afford 
to install the expensive fractionators to 
further split and finish the LPG mix 
tures. All of this is in line with earlier 
forecasts of the production section of 
the LPG industry regarding decreasing 
domestic con- 


butane availability for 


sumers and recommendations for pre- 
paredness for utilization of propane by 
the domestic consumer, 


The 
than the 


refiner can pay a higher price 
distributor can bid for the 
account of the domestic consumer for 
butanes. He can pay for butane delivered 
at the refinery the price of regular grade 
gasoline, which is about 11 cents. This, 
less freight averaging say 1 percent per 
gallon, is a price of 10 cents, compared 
to 64 cents paid by most distributors. 
This is a powerful influence in the dis- 
tribution of the butanes. 


While the 


the butanes, 


crude oil refiner can use 


propane does not fit his 
situation at this time and some refiners 
have been persuaded to develop propane 
helping greatly at 


supplies, which is 


this time. However, this volume is 
small compared to the potential supply 
from this field. 

LPG direct sales 


program are placing greater loads on 


Forces outside the 


the supply of LPG. Fuel oil and heating 
distillates are in short supply and ad- 
vancing in price. Coal is not plentiful 
and is also higher priced, As a result 
gas companies, both natural and arti- 
ficial, have been loaded to the breaking 
point. Unable to obtain large steel pipe 
to increase their capacity to deliver the 
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required gas volumes, natural gas com- 
panies have placed industrial customers 
on notice that they will be shut off dur- 
ing cold weather to enable the natural 
gas company to supply the heating and 
other demands of its domestic’ con- 
sumers. As a result the industrial con- 
sumer is installing large storage systems 
to hold LPG supplies for use as a 
standby fuel when cut off by the gas 
companies. These storage systems are 
being filled during the summer with 
nominal or no winter deliveries. In 
addition, some of the gas companies 
are installing additional LPG storage 
systems to use for both peak load supply 
and emergency requirements. Practically 
all of this storage is suitable for pro- 
pane, although some butane may be 
purchased. All of this places a sharply 
increasing load on the LPG producer. 

With appliances and tanks for do- 
mestic consumers becoming available 
in increasing volume the pent-up demand 
for LPG and its services is being un- 
leashed upon the LPG producer as a 
most serious problem with many handi- 
caps in the way of its immediate so- 
lution, 
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STANLEY B. CROOKS has 
been an oil man since 1912 when 
he left his native New York to 
work for Kansas Natural Gas 
Company. In 1915 he joined 
Quapaw Gas Company, now 
Cities Service Gas Company, as 
district superintendent of drill- 
ing, then became chief scout for 
Empire Gas and Fuel Company 
and later was promoted to super- 
intendent of gas production in 
the El Dorado, Kansas, field. In 
1917 he moved to Bartlesville, 
Okla., as assistant superintendent 
of gas pipe lines for what is now 
Cities Service Gas Company, 
then through the engineering 
and construction department to 
general superintendent of natural 
gasoline plants for the Empire 
Gasoline Company (now Cities 
Service Oil Company). In 1923 
he was made superintendent of 
sales and traffic for natural gaso- 
line and for the chemical and 
liquefied petroleum gas divisions. 
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demands so active by 
synthetic rubber, and other 
producers, the producing 
the LPG industry has for 
several that all 
installations, or enlargement of old in- 
stallations, for distributors and _ con- 
sumers be made with 200-pound working 
pressure tanks to permit the utilization 
butane mixtures. 


With 


refineries, 


butane 


chemical 
branch of 
new 


years advocated 


of propane without 


Distributors and dealers are actively 
following this recommendation in many 
areas, installing only 200-pound working 
pressure tanks. Some dealers, in areas 
where butane-propane mixtures are 
available in some volume, are burying 


these 200-pound tanks. This results in 


maximum flexibility, by making the 
installation capable of using either 
butane-propane mixtures or propane, 


whichever is available during the winter 
peak heating demand season. 

The potential supply of propane exist- 
ing in gas streams is very large at the 
present time. To recover any important 
part of this potential supply will require 
considerable equipment, in many cases 
costing as much or more than the pres- 
ently installed plants. In natural gasoline 
plants this cost may run as high as 
three times the original plant cost de- 
signed to recover only 100 percent of the 
natural gasoline (pentanes and heavier). 
It will take time to add the 
facilities at even the most desirable of 


some 


these potential sources because of the 
expense and slow delivery of equipment. 
These heavy expenditures required to 
make possible the even 
part of the potential propane supplies 
readily explains the advancing prices of 
this product in order to make such ex- 
penditures economically desirable. 
Refineries, in turning to propane re- 
covery and sale, also have several prob- 
lems. If the product is presently used as 
fuel, a substitute fuel must be found 
and often other changes are required 


recovery of 











Stabilizers and control house. 


in refinery processing in addition to the 
equipment required to actually recover 
and finish the propane. 

A serious tank car shortage further 
complicates the LPG supply picture. 
Unlike crude oil, refined products and 
natural gas which can be moved long 
distances via pipe line, the liquefied 
petroleum gas producer must have tank 
cars in order to meet the requirements 
of his expanding markets. At present 
the bulk of the LPG produced is being 
moved within tank wagon radius. This 
has led to a mistaken belief by dealers 
that their suppliers are quite assured. 
As tank cars become available and more 
distant customers served, local dealers 
find their supplies curtailed and 
will have to readjust their markets. 
Tank cars are being delivered gradually 
but are still far behind the industry’s 
needs. Hence, for some time cars will 
be short and will require the fastest 
possible handling both in transit and 
unloading in order to achieve maximum 
volume hauled by making the maximum 


will 


Engine room, power end. 
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The basic exclusive conservation features of the Hidek 
Roof including the triple seal and extra large pontoons 
are retained. 


Write for bulletin FR-3 which gives further 
details on Wiggins Lodek Floating Roofs. 
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Engine buildings with storage in background. 


number of trips per month. Delivery on 
new propane tank cars now is about 16 
months after placement of order. 
Industry leaders are advocating the 
installation of larger storage capacity 
on consumer premises so that sufficient 
backlog may be available during periods 
of peak load. Under such an arrange 
ment could be filled during the 
summer months when demand is at its 


been in 


storage 
lowest. Such a has 
effect in the 
than 40 years where most regular do- 
mestic coal consumers accept delivery 


program 


coal industry for more 


on their next winter’s supply of coal 
in May or June. Other products have 
had to develop programs to 


make their delivery economic and satis 


similar 


factory. 

Many dealers have worked hard at 
promoting the installation of large con- 
sumer storage over the past two years 
results are becoming apparent in 
some areas. These dealers will benefit 
directly, others very slightly, from such 
campaigns, as LPG manufacturers are 
allocating their winter supplies in pro- 
portion to a dealer’s summer purchases 


and 


as a fair basis for the promotion of year 
round deliveries of LPG in the domestic 
field. 


Some will ask why not develop new 
or larger summer loads? It can be done 
and still support the 


However, so long as 


in a limited 
above program. 
production during the winter plus avail 


way 


able consumer storage cannot meet the 
winter peak, then all such summer con- 


sumption volumes which cannot be 
moved into consumer storage is lost 
product so far as the domestic con- 
sumer is concerned for next winter. 


After the program now under way for 
increased production is on stream, then 
such a program of summer load can be 
so long as the two sales pro- 
relatively in step and 


enlarged, 
grams are kept 
consumers have sufficient storage capa- 
city to handle all their operations prop- 
erly. 
The 


propane production is not too well de 


refiner program for additional 
fined now. However, with better prices 
prevailing, we can anticipate additional 
supplies from the refiners. The natural 
gasoline industry anticipates by 1950 an 
increase of about 3 million gallons per 
day of LPG. Some of this will be butane. 
Probably three fourths of this increase 
will from Texas, with Louisiana 
next. followed by Oklahoma and Kansas. 

In 1947 the total LPG marketed was 
1,845,000,000 
54.7 percent domestic; 15.5 per- 
chemical; 


come 


gallons divided about as 


follows: 


cent industrial; 22.5 percent 


gas enrichment. From 


and 7.3 


this can be noted the importance of the 


percent 


domestic consumer in this picture. 
LPG 
equipment, 


Supplies of will improve as 


construction and including 
tank cars, become available, but in the 
meantime a great improvement in the 
situation could be made if the domestic 
consumer large storage program could 
be wholeheartedly pushed on a national 


basis wherever space heating is involved 





Engine room, compressor end. 


42 « Current Outlook Section 


Profits ... Real and Unrea 


‘DAM DOr 
s YONILINULL rr 2M rHoL 38 


called profits after taxes were paid, sim- 
ply had to be tied up in new equipment 
or properties necessary to keep the com- 
pany in the same operating position that 
existed at the beginning of 1946. 
When prices goup,a lot more money 


is tied up in customer accounts, even 


though only the same quantity of goods 
is sold. The company must buy the raw 
materials, pay wages for the raw mate 
rials it produces itself, pay refining and 
and pay freight 
Here 


regular 


marketing wages, 


charges—all with cash. again, 


where the company’s reports 
show profits after taxes, a substantial 
amount of cash involved in the so-called 
tied up in inflated ac 


»wed the company by customers 


profits must be 
counts 
-Vacuum and 
had to 
meet in 


Furthermore, Socony 


other companies have install] 


costly enlarged facilities to 
this has required 


the so 


creased demand and 
the 


called “unconscionable profits.” 


use of a large amount of 
It must be realized that when the so 


called profits from items mentioned in 


foregoing paragraphs do not produce 
cash needed to run the business, and 
then they are taxed, which requires a 


cash outlay, the business suffers doubly 
from a cash standpoint. 

Unless the oil industry is permitted to 
deduct from its taxable profits amounts 
will 


ment and crude oil, it will gradually lose 


which enable it to replace equip- 


its purchasing power as well as its pro 
ductivity. 
the Seal 


To illustrate clearly 


made in his memorandum, he 


points 
attached 
a brief summary of cash funds made 
available to his company from all sources 
and showing how the company was re- 
quired to use such cash funds, and this 
tabulation is reproduced here. The tabu- 
lation covers the three-year period ended 
December 31, 1948, with results for 1948 
estimated. 

It is clearly evident from the tabula 
tion that during the three-year period 
ending December 31, 1948, with the ex 
ception of very modest dividends paid 
to the owners of the business, Socony- 
Vacuum Oil Company has been forced 
business all of its 


to reinvest in the 


earnings and, in addition, it has used 


up $164 million of its cash on hand, in- 
cluding $75 million it was forced to bor- 
row. 

The conditions experienced by Socony- 
Vacuum are true of the oil industry 
generally, and unless profits continue at 
a high level and tax increases can be 
avoided, the industry will be forced to 
curtail many of its replacement and ex- 


pansion projects. 
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NPC VIEW: 


OR PA EN Be 





A FREE oil industry operating unde: 
the conditions of private enterprise is 
the best guarantee for the succesful de 
velopment of the nation’s petroleum re 
sources. This is the view expressed by 
the National Petroleum Council’s Na 
tional Oil Policy Committee, whose long 
awaited policy statement has won ap 
proval of NPC and has been submitted 
to Secretary of Interior Krug as defini 
tive of the industry’s viewpoint. 

A. Jacobsen, president of Amerada 
Petroleum Corporation, and 
of NPC’s oil policy 
phasized that the industry’s policy ex- 
pression is merely a verbal articulation 
of an implicit policy under which the 
oil industry always has operated. A sum- 
mary of the policy statement follows: 


chairman 


committee, em 


The purpose of a national oil policy 
should be to allow a maximum contribu- 
tion by the petroleum industry to an 
expanding American economy and a ris- 
ing standard of living. It should main- 
tain conditions likely to 
adequate supplies of petroleum in both 


most assure 
peace and war, and it should function 
within the free enterprise system for the 
equitable distribution of materials to all 
units of the industry. In addition, it 
should contribute to the expansion of 
trade and industrial activity and should 
operate so as to strengthen our free in- 
stitutions in the relationship of industry 
to government. 

The following principles are essential 
for a sound national oil policy: 

1. National security and welfare re- 
quire a healthly domestic oil industry. 

2. The public 
served by a vigorious competitive oil 


interest can best be 
industry operating under the incentive 
of private enterprise. 

3. The appropriate functions of fed- 
eral and state governments in relation 
to the industry and the principles under 
lying their present relationships should 
be maintained. In this connection, it is 
not the proper function of government 
to participate in the actual operations of 
the industry. Further, “the operation of 
the American petroleum industry is 
grounded on state regulations of oil and 
gas production in the interest of con- 
servation State authortics have 
proved effective in their protection of 
the public welfare, and the decenteral- 
ized approach has been highly success- 
ful in meeting the wide variety of con 
ditions that prevail in different areas.” 
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4, No government actions specifically 
affecting the oil industry should be taken 
regard for the long- 


consultation 


without 
term effect and 
with the industry. 


proper 
without 


The elements of a national oil policy, 


designed to achieve these principles, 


are listed below. 
Domestic Oil 
l. The function of oil 


exploration and discovery presents ex- 


key industry 


traordinary difficulties and risks. It is 
best promoted by competitive effort 
and by the incentive of commensurate 
reward. 

2. Conservation of petroleum re- 
sources will best be furthered by facili- 
tating continued industry efforts to re- 


maximum 


waste and promote 


optimum-rate 


duce 
recovery of oil through 
production, unit operation, secondary 
recovery, and other methods. “Where 
legal obstacles to unit operation exist, 
state laws should be clarified to encour- 
age voluntary unitization and coopera- 
tive agreements. Also, federal tax laws 
should be clarified with regard to unit 
operation. 

3. Technology is a creative force of 
major importance in expanding our pe 
troleum resources and in providing ade 
quate supplies of oil at reasonable prices. 
The competitive conditions under which 
the industry’s great technological ad- 
vances have been made, should be main- 
tained. 

4. The economic and efficient develop 
ment of synthetic fuels to supplement 
natural petroleum as needed can best 
be achieved by private industry. 

5. Provisions in tax laws which have 
long recognized the requirements of pe- 
troleum operations are essential to the 
continued development of our oil re 
sources and, in furtherance of the public 
interest, should be maintained. 

6. The petroleum 
lands beneath the marginal seas extend 
ing to the outer edge of the continental 
shelf can best be explored and developed 
under state, rather than federal, control. 
should own the 


resources of the 


“The abutting states 


lands and the beneath the 


resources 


marginal sea to the outer edge of the 


continental shelf.” 
7. Continued industry effort to find 
and develop oil and gas on federal pub 


lic lands should be encouraged 


A Free Industry Is 
A Healthy Industry 


opposed to 


8. The oil 


monopoly and believes that competition 


industry is 


contributes to the public good 


Natural Gas 
1. State and federal laws should en- 
courage, not impede the development 
of natural gas recources by the industry 
Gas producers should have full opportu- 
nity to sell gas to interstate carriers 
for re-sale by them to local distributing 
companies. 
Foriegn Oil 
1. Participation of U. S. 
the development of world oil resources 


nationals in 


is in the interest of all nations and es 
sential to our national security. 
2. An effective oil policy should en- 


courage access by U. S. nationals to 
world oil resources on equal terms with 
other nationals, and stable agreements 
between foreign governments and _ pri- 
vate industry on a basis which will pro- 
mote development by free enterprise 
methods. 

3. The federal government should en- 
courage foreign oil development by 
American nationals by efforts directed 
through diplomatic channels to reduce 
political risks involved in such foreign 
operations. 

Imports 

The nation’s economic welfare and 
security require a policy which will en 
courage exploration and development 
efforts in the 
which will make available a maximum 
supply of domestic oil. The implemen- 
policy should be 


domestic industry and 


tation of an import 
flexible so that adjustments may readily 
be made from time to time. Imports in 
needs will retard 


excess of domestic 


domestic exploration and development 


of new fields 


National Security 
1. Maintenance of a vigorous oil in 
dustry in time of peace is the best way 
to assure reserves and facilities for time 
of war. A “locking up” of proven re- 
serves by arbitrarily curtailing existing 
production ... is unnecessary and would 
retard normal development. 
2. The should 


late such inventories of petroleum pro 


government accumu- 
ducts in peacetime as would be needed 
by the armed services in the early stages 
of a conflict. But stockpiling on a mass 
ive scale in peacetime is unnecessary. 
3. Procedures for government-industry 


consultation should be maintained. 
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Hydrocarbon synthesis pilot plant, Baton Rouge refinery, Esso Standard Oil Company. 


{ XN 

een to gasoline and othe: 
light products from crude, the produc 
tion of 
methods involves much larger manufac- 


similar products by synthetic 


turing facilities and relatively less facili- 





IMPROVED TECHNIQUES and in- 
creasing interest on the part of 
major oil companies, coupled with 





huge supplies of the raw mate- ee 
rials such as natural gas, coal, 
and oil shale, mark a bright fu- 
ture for the synthetic fuels indus- 
try. THe author gives interesting 
cost figures indicating that syn- 
thetic fuels may soon become 
competitive with fuels produced 
from crude petroleum. 
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ties for production of the raw materials 
to be used. 
The 


used in 


term “synthetic fuels” has been 


recent discussions throughout 


the country to denote oil products, par- 
ticularly gasoline and distillates produced 
from natural gas, coal, oil shale and/or 
tar sands, and insofar as this article is 
concerned this interpretation of the term 
will be used throughout the paper. 
The commercial feasibility of produc- 
ing synthetic fuels depends to a large 
the 


and its 


measure on future availability of 


crude cost. For this reason a 
brief review of present and probable fu- 
ture aspects relating to oil supplies from 
crude petroleum may be apropos before 
entering into a discussion of synthetic 
fuels. 

The production of crude oil and natu- 
S. for 1947 just about 


products. 


ral gas in the U. 


balanced consumption of oil 


This consumption was at the all-time 


day or 
The 


high of 5,450,000 barrels 


about 2 billion 


per 


barrels per year. 
1947 consumption was about 11 percent 
above the peak war year of 1945 and 
about 35 percent higher than the prewar 
1941. Due to 


increase in consumption the oil 


year of this sudden and 
rapid 
industry was hard pushed to meet de- 
mands, and spot shortages developed 
These shortages were not due, however, 
to a basic shortage of crude petroleum 
in the ground. They were in part due 
to lack of : 


crude production, refining and transpor- 


materials for expansion of 
tation and also in part to the necessity 
of supplying essentially world require- 
the Western Hemisphere 


ments from 


[™ U. S. Proven Reserves 

The present oil reserves of the U. S. 
are estimated at slightly less than 25 
billion barrels. On the basis of the 1947 


? 


U. S. consumption of 2 billion barrels, 
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the proven oil reserves represent slightly 
more than 12 years’ supply at the 1947 
consumption rate. The meaning of 
proven oil reserves is quite often mis- 
understood. It really represents the 
known inventory of crude in the ground 
This inventory is being constantly drawn 
, 


upon to supply the needs for oil prod- 


ucts and is being constantly added to 
through new discoveries and proven ex- 
tensions in previously known deposits 
Throughout the years the proven oil re- 
of the U. S. 


For example, consumption in 


serves have steadily in- 
creased. 
1947 was the highest on record and yet 
the proven reserves were higher at the 
end of the year than at the beginning 
of the There are very extensive 
known 
U. S., particularly in Northern South 


America and in the Middle East. 


year. 


deposits of crude outside the 


Total oil produced so far in the U. S. 
has been about 35 billion barrels, and 
this added to the 24 billion barrels of 
known reserves gives a figure for total 
discoveries of about 60 billion 
Most geologists consider that on a con- 


barrels. 


servative basis we should find about as 
much new oil in the U. S. as we have 
found in the past—about 60 billion more 
barrels. Consumption in the U. S., how- 
ever, iS increasing quite rapidly, due in 
particular to the large shift to the use 
of oil for home heating. The rate of 
increase for 1948 is expected to be from 
6 to 8 percent on total petroleum prod- 
ucts. This is a quite high rate of in- 
crease and the rate will most likely fall 
future When considering 


off in years. 


increased demands, it seems unlikely, 
looking toward the future, that the pro- 
duction of crude in the U. S. will be 
sufficient to meet domestic requirements. 
For example, ten years from now the 
consumption of oil products in the U. S. 
may be of the order of 7.5 million bar- 
rels per day, which is about 40 percent 
higher than today. In the future, there- 
fore, the U 


to supply part of its oil 


S. will most probably have 
products re- 
from else 


quirements imported oil or 


create a synthetic fuels industry for 
meeting the increased requirements, or 
do both. 


quirements, 


To help augment U. S. re- 


crude could be imported 


from either northern South America or 

e Middle East. 

In the future, it appears likely that 
production of crude will be more ex- 
pensive than in the past, due to higher 
costs and 


finding to the necessity in 


many cases of deeper drilling, along 


with the over-all general decrease in the 
dollar. Due to the 
finding and producing costs for 


value of the higher 


crude, 
production of synthetic fuels is becoming 
economic application 


closer to broad 


For example, production of synthetic 


fuels from natural gas appears competi 
tive with production of similar products 
WORLD OIL 
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le te then, is one 
incentive f ual establishment 
oO! syntneti¢ ry. The second 
incent e@ < es il security 
qreas 1S 
Natural gas is one of the most inter- 
esting iterials for production of syn 
thetic fuels, although it is limited in 


availability Known natural gas reserves 


f the U. S. have been estimated at 
about 166 trillion cubic feet. If this were 
all converted to oil it would be the 
equivalent of about 16 billion barrels 
of oil, which is around 70 percent of 
the known oil reserves. The rate of dis- 


covery and extension of known reserves 
of natural gas averaged about 8 trillion 
cubic feet per year for the 15-year pe- 
riod ending in 1945, but its use increased 
rapidly over this period. Discoveries and 
extensions of 1946 
are about 13 trillion cubic feet and may 
be about 11 trillion cubic feet for 1947. 


It is 


known reserves for 


believed reasonable to assume a 


rate for extension of known reserves and 
new discoveries for the next few years 
of 10 trillion cubic feet per year. 

natural gas 


Present consumption of 


for purposes other than carbon black, 
field use, and loss is about 2.7 trillion 
cubic feet per year. Based on present 


usage an estimate has been made of 
the gas that will be required in the fu- 
ture for carbon black, field use and loss 
totaling 1.6 trillion cubic feet. This added 


to the present-day consumption for in- 


dustrial use and he ft 2.7 trillion 
gives a total of 4.3 n cubic teet 
New pipe line capac s been author 


ized « ipplied I 1 unting to 1.8 
trillion cubic feet per year. Assuming 
11 1 1 , ia = 
all these pipe lines e installed, the 


consumption of natural gas would then 


be built up to about 6.1 trillion cubic 


+ 


feet per year. On the assumption that 


the rate of discoveries and extensions 
would be 10 trillion cubic feet per year, 
there would then be available without 


drawing on reserves, either for further 
and industrial use or for syn- 
cubic feet of natural 


would yield roughly 900,000 


pipe line 
thesis, 3.9 trillion 
gas, which 
barrels per day of oil products, mainly 
After still further al- 


increased industrial 


gasoline. making 
lowance for and 
heating use, it is believed there will be 
enough natural gas supplies to produce 
at least some 300,000 barrels per day’ of 


oil products. 


Coal Reserves 
coal are esti- 
large, although the 


on quite old figures 


U. S. reserves of 


The 
mated to be very 
estimates are based 
obtained by the U. S 
that have 
these data indicate that reserves of coal, 
trillion 


Geologic Survey. 


Estimates been prepared on 


including lignite, amount to 3 


tons. Of this amount on a heating value 


about two-thirds is west of the 


basis 
Mississippi. Present consumption of coal 


in the U. S. is about 610 million tons 





Edward Eckert, an operator, checks meter on hydrocarbon synthesis pilot plant. 
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per year and it can be seen from this 
figure that the estimated reserves are 
very large compared to the consumption. 
The consumption of oil products in the 
U. S. is increasing and will probably 
reach 7 million barrels per day in the 
next few years. If all these oil products 
were supplied from coal, assuming a 
coal consumption of % ton per barrel, 
the coal requirement would be 3.5 mil- 
lion tons a day, or about 1.3 billion tons 
per year. There are therefore enough 
indicated coal reserves to supply the 
country’s needs both for coal as such 
and in addition coal for making all of 
our oil requirements for the next 1000 
years or more. Considerable revision of 
this figure will undoubtedly be required 
when considering only coal that can be 
mined at reasonable cost and at loca- 
tions where the erection of synthetic oil 
plants would be advantageous. Much of 
the coal is west of the Mississippi River 
and here water supply for synthetic oil 
plants will be a very pressing problem. 
S Shale deposits in the U. S. are quite 
large. It is estimated that shale deposits 
in Colorado alone, of a richness suffi- 
ciently high to warrant working, repre- 
sent an oil reserve of at least 10 billion 
barrels. There are substantial deposits 
of oil shale in other states, and also 
there are substantial deposits of tar 
sands which might be processed in a 
way similar to oil shales. In Canada, 
particularly, there are large deposits of 
tar sands known as the Athabaska tar 
sands which are estimated to represent 
potentially an oil reserve of 100 to 200 
billion barrels. In the case of oil shale, 
particularly in Colorado and other west- 
ern states, water supply will be a major 
factor in determining the amount of 
shale that can be processed. It may be 
difficult to obtain sufficient water sup- 
plies to produce any large amount of 


= from shale. 
Fischer-Tropsch Process 


For the conversion of natural gas into 
oil products, a process is used which 
originated in Germany, known as the 
Fischer-Tropsch process. Through work 
in this country the process has been 
radically modified from the standpoint 
of engineering, process details, and cat- 
alyst. There are two main steps in the 
process. The first is the conversion of 
natural gas into a synthesis gas which 
consists of a mixture of carbon mon- 
oxide and hydrogen. The second step in- 
volves the reaction of synthesis gas over 
a catalyst to produce synthetic oil prod- 
ucts, in this case mainly gasoline. This 
process, as improved for U. S. condi- 
tions, has been well worked out on an 
experimental and pilot plant scale, and 
one commercial plant of about 7000 bar- 
rels per day capacity is being erected 
by the oil industry in this country, while 
plans for another of similar size recently 
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were discontinued because of prevailing 
and prospective high costs of all con- 
struction, with explanation that a similar 
program might be reinstated about three 
years from now. 
One method of converting coal into 
oil products is very similar to the method 
used for natural gas. This is a two-step 
process as in the case of natural gas, 
involving first the preparation of a syn- 
thesis gas and, second, its reaction over 
a catalyst. This second step is for all 
practical purposes identical for both nat- 
ural gas and coal so that the develop- 
ment of the natural gas process has at 
second 


time developed the 


step of a process for conversion of coal 


the same 


to oil. Due to the difference in raw ma- 
terials, the preparation of the synthesis 
gas from coal is quite different in terms 
of equipment from that required for 
natural gas. A considerable amount of 
work was carried out in Germany on 
production of synthesis gas, which is 
really just normal water gas, from coal 
by continuous processes as contrasted 
to the intermittent type of processes 
that have been used in this country in 
the past. The processes worked on in 
Germany had particular application to 
non-caking coals and do represent im- 
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provements over the discontinuous proe- 
ess. It is believed that still further im- 
provements can be made in the continy- 
ous production of synthesis gas from 
coal and considerable work along this 
line is now being carried out in this 
country. Certain of the processes being 
investigated are expected to handle 
caking coals equally as well as non- 
caking coals. It is felt that this develop- 
ment will lead to processes that will be 
more economical than those developed 
From a technical stand- 
point, therefore, the main step to be 
worked out for the conversion of coal 
to oil using the general principle of the 
Fischer-Tropsch process is to get an 
improved method for making synthesis 
gas from coal. 

An alternate method of producing oil 
products from coal is by hydrogenation, 
This process was extensively exploited 
in Germany and there is a large com- 
mercial plant in England. Detailed infor- 
mation is available on the experience in 
commercial plants on hydrogenating coal 
in both countries. The Bureau of Mines 
is now erecting a demonstration plant 
for the hydrogenation of coal following 
the general lines of the German and 
English developments. Some new engi- 
neering features are incorporated in the 
demonstration plant, which, if success- 
ful, may result in economies. It is not 
believed, however, that production of oil 
from coal by the hydrogenation process 
will be as attractive as the use of the 
modified Fischer-Tropsch process. 


in Germany. 


The organic matter in oil shale breaks 
down and distills when the shale is 
heated in the range of 800 to 1000° F. 
One of the problems in using oil shale 
has been a cheap means of carrying out 
the heating or retorting. In the last few 
years, largely as an outgrowth of de- 
velopments on catalytic cracking of oil, 
some new processes for retorting shale 
have been proposed and at least partially 
demonstrated which appear to offer con- 
siderable improvement over older proc- 
esses. 

The retorting of oil shale yields a 
rather heavy product of disagreeable 
odor. By hydrogenation the crude - re- 
torted shale oil can be converted to the 
full equivalent of crude oil and theg 
processed in the same way that cruge 
is processed. . 
The most important new develop- 
ments in production of synthetic fuels 
come from a new method of handling 
ground solids which may be catalysts 
or may be raw materials such as coal 
or oil shale. This new method is known 
as the “Fluidized Solids Technique” and 
Standard Oil 
Company for catalytic 
cracking of oil and of basic im- 
portance during the war in connection 
with production of 100 octane number 


was first developed by 
Development 


was 
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aviation gasoline and synthetic rubber. 
a. The oil industry has been most active 
in research on synthetic fuels. About 
20 years ago the Standard Oil Company 
(N. J.) group started a research and 
development program on hydrogenation 
of oil and coal involving an expenditure 
in excess of $10 million. In addition, 
large oil hydrogenation plants 
erected at a cost of $16 million and 
operated for a number of years. Work 
was started on development of the 
Fischer-Tropsch Process for making oil 
from natural gas and coal but was dis- 
continued during the war years. At the 
end of the war this work on the Fischer- 
Tropsch Process was picked up again 
and up to the present around $10 mil- 
lion has been spent on this development. 
In addition considerable work has been 
carried out on retorting of oil shale. A 
large scale demonstration of the process 
the Jersey group has developed for re- 
torting oil shale will be made this year 
in cooperation with the Bureau of Mines. 
Other oil companies have also done a 
great deal of work on synthetic fuels. 
A large program on synthetic fuels 
has been carried out by the Bureau of 
Mines. It is felt that the portion of their 
work concerned with basic research on 
coal hydrogenation and on the Fischer- 
Tropsch synthesis as well as the work 
they have done on oil shale has been 
most helpful to the industry. 
f Due to the large amount of research 
being done on synthetic fuels, the proc- 
esses are being continually modified. 
This, together with the fact that con- 
struction costs have been continually 
rising makes it difficult to give anything 
more than an indication of the possible 
investments for different types of syn- 
thetic fuel plants and this is also true of 
the operating costs. Further, for any 
particular process the investment per 
unit of capacity will be markedly in- 
fluenced by the size of the plant and 
its exact location. The location in par- 


were 


water supply, transportation, housing, 
and other items. 

Table 1 gives approximate estimates 
of the investments required per unit of 
capacity for producing gasoline from 
crude oil, natural gas, coal (based on 
Fischer-Tropsch process) and oil shale. 
The estimates for oil from coal assume 
the successful conclusion of development 
work now in progress on coal gasifica- 
tion. Estimated steel requirements and 
gasoline costs when processing for max- 
imum gasoline are shown. The gasoline 
costs in the cases of crude oil and nat- 
ural gas include 15 percent for capital 
charges based on the manufacturing in- 
vestment and on that part of the trans- 
portation investment peculiar to the 
plant. The gasoline costs in the cases 
of oil shale and coal include 15 percent 
for capital charges based on both the 
mining and manufacturing investments, 
as well as on transportation investment 
peculiar to the plant. Other transporta- 
tion costs are based on normal charges. 
The price for crude oil used is the pres- 
ent level in the U. S. Gulf with trans- 
portation charges to the refinery, and 
natural gas has been taken at 106 cents 
per thousand cubic feet in the field. The 
figures on mining of oil shale are based 
on information from the Bureau of 
Mines and those for coal on informa- 
tion from the Pittsburgh Consolidated 
Coal Company. The investments and 
steel for crude oil production are for 
the U. S. In the case of production of 
oil from coal and oil shale, housing may 
in many cases have to be provided and 
a rough cost for such housing is indi- 
cated along with possible effect on gaso- 
line cost. 

The investments and costs in the table 
are for a considerably higher octane 
number gasoline than present premium 
grade gasoline. The gasoline octane num- 
ber level used for the estimates will 
about satisfy a 10 to 1 compression ratio 
engine which is capable of giving about 














ticular ‘determines the investments for 30 percent more miles per gallon than 
TABLE 1 
Table of Approximate Estimates on Production of Fuels 
Crude Natural Coal Oil 
Raw Material Oil Gas (In East) Shale 
Investments 
a. For max. gasoline yield $/B/D gasoline...... 6500 8200 8500 8400 
b. Possible housing investment $/B/D gasoline 
(for max. gasoline yield)............... 2900 900 
Steel Requirements 
For max. gasoline yield Tons/B/D gasoline. . 7.8 7.9 5.2 7.4 
Percent Gasoline in total liquid products max. gaso- 
als Koda Slis de a uiee an S20 0.00.6 8 87 90 89 87 
Raw material price assumed or estimated....... $2.78/B* 10¢/MCF* $3.20/ton $1.00/ton 
Gasoline costs for max. gasoline yield—¢/gallon 
Raw material,........... iacwinrc mines’ estou dinette 8.8* 2.9* 3.9 4.2 
Manufacturing less credits... ..........-..00-- 4.3 8.9 12.7 11.8 
ee errr 1.0 1.0 a goae 
DE ne Leu 5 age 4) g.W\¥0.2 0'6'00.0 8 14.1* 12.8* 16.6 16.0 
Added cost for housing if required............. ee “aon 1.9 0.6 
Effect of increase in raw material cost.......... $1/B adds 10¢/MCF | $1/ton adds | $1/ton adds 
3.2¢/gal. adds 1.2¢/gal. 4.2¢/gal. 
2.9¢/gal. 
Effect of 10 percent return on investment in 
Or oe cw imaigt Guiness 0s 006s 1.6¢/gal. 3.7¢/gal. =e Pre 
Manufacturing plus mining...............-.. pues shpat 5.6¢/gal. 5.5¢/gal. 























* These figures are based on crude oil and natural gas prices and not on costs. 


50 « Current Outlook Section 


present day engines. It was felt that 
this quality gasoline may be required at 
the time there is any large production 
of synthetic gasoline since the use of 
such engines is in itself an important 
conservation measure. 


Price Comparison 


It will be noted that the production 
of gasoline from natural gas based on 
the price used for natural gas of 10 
cents per thousand cubic feet compares 
quite favorably with production of gaso- 
line from crude oil. This price may be 
at too low a level for the future. The 
estimated cost of producing gasoline 
from coal and 
higher. 


oil shale is somewhat 

The figures on oil from coal in the 
accompanying table are for a location 
in the east and housing on the scale in- 
dicated may possibly not be required, 
depending on the location. West of the 
Mississippi the coal available is normal- 
ly of lower heating value and hence 
more is required per unit of gasoline 
produced. Extensive housing will most 
likely be required and facilities will be 
required for transportation of products 
to main This all 
leads to higher investments and higher 


consumption points. 


operating costs. 
Of the locations in 
of the more promising are in West Vir- 


the East some 
ginia and Pennsylvania. Here it is be- 
lieved particular locations could be 
chosen which would produce gasoline 
from coal at a lower cost than indicated 
in the table. In such plants isolation of 
the by-product chemicals produced in 
the process would be attractive and other 
special products might be produced. A 
10,000 barrel per day plant would re- 
quire about 5000 tons of coal per day. 
A 25-year coal supply for such a plant 
would amount to around 50 million tons. 

The writer wishes to emphasize that 
synthetic fuel plants are not needed for, 
and can have little effect on, the imme- 
diate supply situation for oil products. 
Assuming the U. S. can rely on West- 
ern Hemisphere ciude oil production in 
times of national emergency, it is not 
at present clear whether synthetic fuel 
plants will be essential to help supply 
U. S. requirements in the future. From 
a straight economic standpoint, produc- 
tion of liquid fuels from natural gas is 
competitive today with production of 
similar products from crude oil. With 
further improvements in manufacturing 
technique and mining or 
with further increases in the cost of 
finding and producing crude oil, produc- 
tion of liquid fuels from coal and oil 
shale may well become quite attractive 
from a cost standpoint. Substantial prog- 
ress is bound to result from the large 
development 


possibly in 


amount of research and 


now being carried out. 
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- World's Deepest Well B 
iction 
don By ROBERT R. WHEELER and LOUIS WALLACE 
of 10 Chief Geologist, C. P. Burton Division Geologist, Signal Oil & Gas Company 
pares 
gaso- 
iy be 
The + 
olan HE deepest well in the world was 
ata drilled by The Superior Oil Company of THIS ARTICLE was prepared for WORLD OIL from a paper presented before the 
California to a total depth of 17,823 feet Eighteenth International Geological Congress in London, England, in August, 1948. 
in western Oklahoma on a_ large Several aspects that were considered of interest to foreign geologists, especially 
Pee: structural feature which had _ been in regard to the mechanics of The Superior Oil Company’s deep drilling operation, 
eas mapped by reflection seismograph sur- have been deleted here as of less current interest to the industry. The original 
ais veys in the deep trough of the Anadarko paper was one of three presented on petroleum geology by Americans.’ It may 
F a Basin bordering the Wichita Mountains be of some interest to report that although there were a number of papers on 
eck. (location: NW% NW% NE% 11-8n- foreign petroleum provinces, particularly a group concerned with stratigraphy, 
ee. 12W, Caddo County). This very expen- structure and reservoir rocks of the Middle East, the majority of papers were de- 
pt sive undertaking, although abandoned ween to somewhat more academic geological problems, These were divided into 
mega as a dry hole in August, 1947, was sig- sections on geochemistry, metasomatism, sedimentation, geophysics, lead and zinc 
il be nificant not only for its bearing upon the ore deposition, and both general and specific stratigraphic boundary problems. 
es geological history of a province that still The plan of the original paper was concerned with engineering and economic 
5 all has been only superficially explored for aspects sa the deep well as well as with its geological significance. The present 
es oil, but also from the engineering and paper will consider in more detail the new information of a stratigraphic nature 
economic aspects involving the strength that was revealed, especially insofar as it permits certain revisions of Anadarko 
and performance of modern drilling Basin geology as it was outlined in a previous series of articles.’ 
tn equipment and the cost of deep pros- 
Vir- pecting. Much of the mechanics of the 
» be- drilling record is well known to the in- Self-potential curve. A similar occurrence be appreciated that even the deeper of 
& dustry through engineering articles al- Of very high gas pressure was encoun- the consistent reflections mappable in 
oline ready published.* However, certain phys- tered in this same structural province by this region are probably derived from 
“ated ical characteristics of this deep drilling the Continental 1 Proctor farther west the Upper Pennsylvanian section, where- 
mo are worth special comment. These would in Washita County. Here, according to as, much of the structural relief in better 
din include the high temperatures, more Baxter Boyd,* the gas, under great pres- known features of the Anadarko Trough 
ther than 265° F. below 17,000 feet, and in- Sure, impregnated the cable of the elec- lies unconformably beneath the Mid- 
. A dications of abnormally high pressure. trical logging tool such that the insula- Pennsylvanian, Deese formation. Sand 
| re- Excessive pressures were evidenced by tion was destroyed by the expanding objectives in the underlying Atoka and 
day. bottom-hole pressure gauges and ab- &as at near-surface pressures. Springer sequence, which in this area 
sla normal characteristics of the electrical lie below 13,000 feet, are therefore at 
— log. The reversal of the flow of the self- Structural Aspects depths not easily mappable by modern 
ie potential current is attributed by the Of structural importance was the fact Seismic techniques, especially in a region 
_ authors to small volumes of very high- that the deep test was centrally located of such rugged topography. Thus, it is 
or pressure gas that invaded the heavy on a more or less symmetrical dome of quite conceivable that any pre-Deese 
“hie drilling mud opposite thin, more or less several hundred feet of closure trend- Structural closure may not have been 
aed permeable sand bodies in the deeper part ing northwest-southeast parallel to the tested adequately by this deep well and 
" ~ of the hole. There is no evidence of majority of faulted flexures associated it is significant to note in Superior’s re- 
Fe chemical properties in the fluids tested with the Arbuckle-Wichita-Amarillo Up- port of its drilling operations that it 
al to explain the peculiar behavior of the lift of southern Oklahoma. But it must cored 25-degree dips that would not in- 
rom 
duc- 
s is ROBERT R. WHEELER, now chief geologist for C. P. LOUIS WALLACE, co-author of this paper, super- 
of Burton, independent oil operator, formerly was with vised the geological work of the Weller 1 deep test. 
Vith : Eason Oil Company, and prior to He had been employed by The Su- | 
ring that with The Superior Oil Com- perior Oil Company in the Rocky | 
or pany, all connections being in Ok- Mountains, Illinois Basin, West ; 
of lahoma with special emphasis on the Texas and Mid-Continent since re- 
se? area herein discussed. Born in ceiving his B. §. degree in geological 
sd Youngstown, Ohio, in 1917, he has engineering from the University of 
si a B.A. from Johns Hopkins L niver- Oklahoma in January, 1937. Since 
bas sity and has specialized in Cambro- hic: 1908. fhe Tine Sei. tenia 
a Ordovician stratigraphy and paleon- a hae lla pega 
tology at Harvard, receiving a Ph.D. with Signal Oil and Gas Company 
there in 1942. in Fort Worth as division geologist. 
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dicate the crest of a deep structure. This 
possibility might be emphasized by com- 
parison with such a producing area as 
Lindsay where the Upper and Middle 
Pennsylvanian warping gives only a 
very vague hint as to the pre-Deese folds 
and complex pattern of normal faulting 
that is primarily responsible for the oil 
accumulation in this prolific area. Or it 
may be that near the more deformed 
Wichita Mountain front the pre-Deese 
rocks are overturned even thrust- 
faulted as they are in many producing 
structures of similar alignment and 
comparable Upper Pennsylvanian relief 
in the Ardmore Basin. 

Regional pattern. As a matter of fact, 
when one considers such deep prospects 
as a possible source of future oil reserves, 
it is disconcerting to realize how little 
is comprehended of the forces and the 
movements that affected the Anadarko 
Basin Trough, for here, and in the ad- 
joining north flank of the Wichita Up- 
lift, there is a transition from thrust- 
faulting and overturned folds, e. g., 
Apache, northward into a central basin 
region of very little deformation. In view 
of the uncertainty regarding the direc- 
tion and the origin of the forces that 


or 


created over-all structural relief 


amounting to about 30,000 feet between 


an 


granite exposures in the mountains and 
the deep basin axis, it seems probable 
that a very detailed study, however aca- 
demic in appearance, might achieve great 
practical results in delineating belts ac- 
cording to the intensity of deformation. 

Stratigraphic Sequence 
the sequence of strati- 


In 


graphic units penetrated by Superior’s 


regard to 
deep well, the following represents the 
identification of 
major units the authors. 
Fortunately, the correlation of these lith- 


more or less tentative 


accepted by 
ologic units with better known sections 
to the east has recently been undertaken 
by the Study Group on Sedimentation 
and Stratigraphy of the Oklahoma City 
Geological Society, under the chairman- 
ship of Richard Roberts, so that in a few 
months it is likely that more detailed 
correlations will have been established 
across the Anadarko Basin. 

Upper Permian sands and red shales 
of non-marine origin are exposed in the 
vicinity of the deep well. These and mid- 
Permian evaporitic deposits extend to a 
depth of 3,900 feet where lower Permian 
marine limestones were encountered. 
Both the early Permian and late Penn- 
sylvanian “Cisco” beds grade mountain- 
ward into an increasingly arkosic facies 
of the “Pontotoc” so that they are only 
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tentatively separated at a depth of 4950 


feet. 
Reference to the correlation chart 
(Figure 1) will indicate that the late 


Pennsylvanian term “Cisco” refers to a 
Vir- 


gil age. Commonly the Cisco is lost by 


predominantly marine sequence of 


truncation around the flanks of the basin 
the Hoxbar (of Missouri 
constitutes the Upper 
But in the deep well, Cisco and Hoxbar 


where age) 


Pennsylvanian. 


rocks were well represented to a depth 
of about 10,600 feet. With one exception 
(a stained between 8205 
and 8360), the lower Hoxbar sands that 


porous sand 
are porous and prolific producing zones 


at Cement were fine-grained and _ si- 


liceous and on the whole not correlative 
with individual beds in the latter area, 
but the lower 500-foot section of sandy 


oolitic Hoxbar limestones (Checker- 
board-Melton zone) definitely estab- 
lished correlation with better known 
areas. 


Lower Pennsylvanian section. The un- 
derlying Deese sequence of mid-Penn- 
sylvanian (Des Moines) age consisted 
of 2500 feet of gray shale with poorly 
developed siliceous sand members and 
a moderately porous 30-foot sand at the 
base (13,100 feet). Unconformably be- 
neath the Deese are upper Dornick Hills 
(Atoka) shales with dense brown lime- 
stone beds becoming more abundant 
toward the base at 15,525 feet. 

The lower Dornick Hills, composed 
of highly glauconitic siliceous limestones 
above, and thick glauconitic sands below, 
constitutes the upper group of the early 
Pennsylvanian (Morrow) series. This se- 
quence is preserved only in the least 
truncated portions of the basin. More 
commonly only the underlying Springer 
group of lower Morrow age is present 
beneath the overlapping beds of later 
age. Here the Springer black shale se- 
quence at 16,410 feet contained inter- 
bedded 100-200 foot sands correlative 
with producing sands at Chitwood, but 
the hole was abandoned 
mated 1000 feet of 
trated at 17,823 feet. 


Since the relative thicknesses of these 


with an esti- 


Springer unpene- 


various Pennsylvanian series compared 
with the much thinner sequences mark- 


ing the borders of the Basin have the 
greatest significance in evaluating the 
magnitude of the Pennsylvanian oro- 
genic movements, the above data are 
summarized as to thicknesses. 

Des Moines—2500 feet. 

Atoka—2400 feet. 

Morrow—2300 feet. 

Correlations with other deep basin 


wells that penetrated the lower Springe: 
and pre-Pennsylvanian rocks of the re- 
gion indicate that the Superior test 
stopped about 1000 feet above the Mis- 
sissippian and that it is reasonable to 
anticipate that the well would have en- 
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We’re ambitious here at G.S.I. We’ve always wanted to be the best in the 


business. So at war’s end we set up this plan to achieve our purpose: 


O. 


5. 


To replace or renew as quickly as possible all war-worn equipment. 


To produce and install certain items of new and improved equipment for 
which designs were already completed. 


To embark on a redesign program for all seismograph apparatus; 
to build and put in use new gear so developed. 


To engage in a larger and more comprehensive research and engineering 
program than any yet attempted by a seismograph contractor. 


To improve quality of personnel throughout the organization. 
To increase production and improve quality of field work. 


To reduce exploration costs to the lowest possible level 
per barrel of oil discovered. 


To build a laboratory, production plant, and home office to serve as a nucleus 
for the accomplishment of our objectives. 


We have made substantial progress toward achievement of these ends. Some 
have been realized fully, others in part; only one or two still elude us. 


In a series of ads to follow we shall give you a detailed account of our progress in 
all categories. We want you to know the reasons why G.S.I. will continue to 
merit your support. 
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countered the Viola limestone at 20,300 
feet and the pre-Cambrian at about 


28,500 feet. 
Revisions 


The deep well supplies new data in 
deciphering the age and magnitude of 
the major orogenic events and necessi- 
tates certain revisions in the earlier 
paper on the Anadarko Basin.’ These 
concern the distribution of early Penn- 
sylvanian, Atoka and Morrow, rocks 
(Figure 2) and revised estimates of the 
thickness of the overlying Deese. 

In finding preserved higher members 
of the Morrow series than have been 
penetrated in the southeastern embay- 
ment of the Anadarko Basin, we are 
better able to estimate the total thick- 
ness of early Pennsylvanian rocks in 
the Anadarko Basin and their rate of 
convergence toward the bordering high- 
lands. A very practical aspect of this 
rate of convergence will be the sub-sur- 
face mapping of the wedge-out of the 
truncated higher Morrow sand _ bodies 
that produce, for example, in the Chit- 
wood pool, but evidently were truncated 
a few miles to the northeast of the Su- 
perior well in the recent Denver test in 
Township 10 North, Range 9 West. 

Atoka deposition. Also of great interest 
was the presence of Lower Pennsylva- 
nian, Atoka, rocks which were not defi- 
nitely to be anticipated (“because the 
Atoka rocks of the basin appear to have 
a very limited distribution and a non- 
porous facies, these probably will not 
produce oil in the Anadarko Basin’”) 


from the previously known distribution 
of correlative strata along the eastern 
margin of the basin. This earlier study 
Atoka 
designated as the Moore formation, were 


indicated that although rocks, 
preserved in the structurally low area 
of South and West Moore and north of 
the general Lindsay Uplift, these were 
not identified at the time in strategic 
wells deeper in the basin. Thus it was 
argued that the Atoka deposits repre- 
sented an invasion from the southeast 
that did not extend across much of the 
basin proper. But more recently Maher 
and Collins’ indicated that Atoka and 
Morrow rocks are present in the deeper 
part of the Hugoton Embayment south 
and west of Dodge City, Kansas. This 
much more extensive picture of Atoka 
deposition is supported by the Superior 
well and it now seems probable that 
rocks of this age will be identified in 
other deep tests in northwestern Okla- 
homa. 
Atoka 
simplify the depositional history of the 


verlap. But while it seems to 


Anadarko Basin to find so wide a dis- 
tribution of early Pennsylvanian rocks 
overlying areas where the latest Missis- 
sippian, Chester and Caney beds were 
also preserved, we are no nearer a sim- 
ple explanation of the anomalous occur- 
rence of Atoka rocks in the southeastern 
part of the basin. Between Moore and 
the Lindsay Uplift the Atoka rests un- 
conformably upon Mississippian rocks 
with the Morrow locally entirely re- 
moved, whereas in the Lindsay area the 
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FIGURE 2. Pre-Des Moines Paleo-outcrop map 
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Deese rests upon lower Morrow shales, 
but the Atoka was completely truncated. 
Possibly this apparent inconsistency may 
be explained by assuming that the Mor- 
row sequence thinned out by reason of 
non-deposition between Lindsay and the 
Moore area (prior to the structural dif- 
ferentiation of the pre-Deese Lindsay 
Uplift) permitting the succeeding Atoka 
rocks to overlap upon the exposed Mis- 
sissippian terrain north of the Morrow 
wedge-out. Subsequent events, which ob- 
viously differentiated a Lindsay Uplift 
from a structurally low Moore area, bev- 
elled off the Atoka beds across the en- 
tire Lindsay and Pauls Valley Uplift. 
Even later, this tendency toward reju- 
venated structural relief necessitated a 
proportionate rate of convergence of the 
overlapping Deese section so that a 
much thicker Deese sequence was de- 
posited north of the Lindsay Uplift. 

Whether or not the foregoing expla- 
nation is adequate, it is significant that 
a pronounced wedge-shaped uplift bi- 
sects the southeastern embayment. The 
north edge of this wedge trends east and 
west from Pauls Valley through Lindsay 
and Bradley to Chitwood and in each of 
these areas the Atoka is bevelled off and 
the overlapping Deese is abnormally 
thin. 

Deese convergence. A third point of sig- 
nificance derived from the Superior well 
was the thickness of the Deese section 
totaling approximately 2500 feet, which 
is appreciably less than the 3500-foot 
thickest sections yet penetrated in the 
Basin Trough and may have some sig- 
nificance in regard to the magnitude of 
the Superior pre-Deese structure in view 
of the tendency for Deese convergence 
by onlap across rejuvenated earlier 
Pennsylvanian structural features. How- 
ever, the Denver test to the northeast 
penetrated about 1700 feet of Deese, 
which is a thickness more or less con- 
sistent with that of the regionally much 
lower Superior test. 

Acknowledgment is made here of the 
“Golden Trend” investigations of Robert 
M. Swesnik who made the following new 
points in his paper before the Denver 
meeting of the American Association of 
Petroleum Geologists April 27, 1948: 

1. Atoka rocks were identified by Su- 
perior geologists in their deep test, 
thus extending the area of Atoka 
paleo-outcrop 

2. Thin remnants of Springer 
were locally identified in the general 
Moore area, thus making superflu- 
ous the reasoning that the uncon- 
formably overlying Moore formation 
must be post-Springer in age 

3. The term Pauls Valley Arch was 
first applied to the Pauls Valley- 


shale 


® CONTINUED ON PAGE 60 
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PLASTIC 





TUBES si 


FIGURE 1. Cores which are to be kept for special handling or long storage may be 
permanently sealed by simple application of a special solvent prior to closing tuble 
with red plastic cover. 


Be ica plastic tubes designed ex- 
pressly for the safe handling, shipping 
or permanent storage of oil well cores 
have become available to oil operators, 
core analysis service 


geologists and 


companies. Supplied in increments of 
one-fourth-inch, in any size, from one 
to three inches in diameter, including a 
1% x7-inch tube especially designed for 
sidewall cores, these light, easily-han- 
dled tubes now make it possible for an 
operator to preserve cores indefinitely 
and in perfect condition, from the time 
they are removed from the core barrel 
until the time they are examined in the 
office or laboratory. Developed and 
manufactured by a West Coast plastic 
firm, the tubes are extruded in any 
lengths desired. The material is clear 
or Opaque as desired, and is water- oil- 
and gas-proof. 

Specially fabricated, close-fitting caps 
of plastic material are used to close the 
ends of the tubes. One cap of clear plas- 
tic is installed at the factory and be- 
comes a permanent part of the tube. 
The other cap of red plastic, which is 
supplied with the tube, is installed in 
the field. For average purposes, the 
snug-fitting cap applied in the field may 
be all that is required to preserve the 
cores for later examination. If desired, 
the cap may be taped to the tube, using 
adhesive-type or common electrician’s 
tape. However, if a core is to be pre- 
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Photos Courtesy Extruders, Inc. 


served for special handling or kept for 
an indefinite length of time, the field- 
installed cap may be sealed, a special 
solvent which is applied with a brush 
(Figure 1) being available for this pur- 
pose. Sealed in this manner, the tube 
becomes air tight. If the core is from a 
“no-dope” hole, it may be sealed in an 
opaque black tube available for that par- 
ticular purpose. 

Identification of cores in the plastic 
tubes is simple. The tubes permit the 
driller or tool pusher to identify immedi- 
ately and preserve the cores in their orig- 
inal condition and proper sequence. The 
geologist thus assured that cores will be 





FIGURE 2. When a section of core is removed 

from a tube, a capped spacer of equivalent 

length may be inserted in its place and the 

whole then re-assembled. Identity, date and 

disposition of section removed is written on 
label placed within the spacer. 


By GILBERT M. WILSON, Staff Writer 


preserved in perfect condition until he 
arrives at the well, is able to cover more 
wells in an allotted period. 

Danger of accidentally mixing or re- 
versing cores is practically eliminated 
through use of the red cap installed at 
the well which always serves to identify 
the upper end of the core. There is a 
definite advantage in having the bottom 
cap made of clear plastic, for an identi- 
fying label or tag, dropped into the bot- 
tom of the tube before the core is in- 
serted, provides a positive means of 
identifying that particular tube. When 
the geologist is searching for a particu- 
down or “filed” 


which is laid 


lar core 
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among others in a case or storage rack, 
the identifying tag visible from the 
outside speeds processing of the cor 
record. 

Examination of cores, after they have 
been sealed in the tubes, may be done 
in a number of ways. For a quick pre- 
liminary examination of the core, the 
geologist may find it sufficient merely 
to examine it from the outside, having 
the advantage of being able to pick up 
the container and view the contents 
from all sides. For closer inspection or 
analyses, pieces of core may be removed 
through slits cut in the tube opposite 
the the 
openings then being closed and re-sealed 
with another piece of plastic cemented 
on with the plastic solvent. If an entire 
section of the core is to be removed, the 
desired portion is taken out, after which 
length of 
than 


intervals of special interest, 


plastic 
the 
inserted in its 


a capped 
tubing of 


spacer—a 
smaller diameter 
original tube—may be 
place and the whole then re-assembled. 
The plastic tube substitute 
tagged to identify the particular section 
removed, and to indicate its subsequent 


may be 


disposition, Figure 2 shows a section of 
tubing thus identified. 

Because the tubes are tamper-proof, 
important gas- and fluid-content anal- 
yses may be made at any time after the 
core has been taken. For future re-check 
taken 


abandoned 


ing of samples from passed-up 
formations or 
ability of such cores becomes valuable. 


content with 


wells, avail- 
of having to be 
sealed breakable 
either of which may hold only a small 


Instead 
cans or glass jars, 
part of a complete core in each con- 
the 
entire core. 
will withstand possible rough handling 


geologist preserve an 


Jeing unbreakable, the tubes 


tainer, may 


on the derrick floor and subsequent 
transporting to the office. Shipping of 
cores to distant points, particularly in 
the case of overseas operations, becomes 
possible with a minimum of wrapping, 


crating or special handling. 


Carrying Cases 

To facilitate the carrying, shipping or 
filing of core tubes, a rectangular carry- 
ing case was introduced. Constructed of 
flat strips of stainless steel, the 
weighs only 14 Ten inches 
square by 37 inches long, the container 
will hold nine 2x36-inch tubes. Bottom 
and top of the case are held in place 
by coiled tension springs, and are easily 
removed. Matching holes drilled through 
the case and covers permit locking of 
unauthorized re- 


case 


pounds. 


the unit to prevent 
moval or tampering with the core tubes. 

A light weight, clear plastic cylindri- 
cal container designed to hold 14 of the 
13% by 7-inch sidewall core tubes re- 
cently was made available. Measuring 
five inches in diameter by 15 inches in 
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World’s Deepest Well Bore 
® CONTINUED FROM PAGE 56 
Lindsay-Bradley-Chitwood east- 
west trending wedge of structurally 
high pre-Deese features. 
Problems of Classification 
Probably the most significant aspect 
of this deep test and its bearing upon 
the historical geologic events that cre- 
ated the Arbuckle - Wichita 


system and the adjacent Anadarko Basin 


Mountain 
are the implications in regard to the 


relative age of orogenic movements in 
the Mid-Continent 


assumed to exist elsewhere in the world. 


compared to those 


Ever since Chamberlain, some 40 years 


ago, advanced the concept of world- 
wide and simultaneous mountain build- 
ing, such writers as Bucher, Stille, 


Schuchert and others have attempted to 
sub-divide the geological column for the 
world on the basis of a concept of peri- 
odic, widespread diastrophism. One of 
the more prominent of these was sup 
posed to separate the Pennsylvanian 
from the Mississippian system, not only 


in North 


Europe where Stille set the age of the 


America, but particularly in 
great Sudetic epoch of folding at the 
Mississippian - Pennsylvanian boundary, 
asserting that this corresponded with th« 
Wichita and Ouachita epoch of folding 
in the Mid-Continent of North 
movement in 


But 


America 


and with orogenic other 


parts of the world. the evidence in 
the thicker sequences of the Mid-Conti 
nent indicates that any late Mississippian 
movement was of negligible consequence 
compared to the two early Pennsylvan- 
building that 
following 


ian intervals of mountain 
preceding and 
the 
system. 


Carboniferous 


occurred just 
Atoka 
Oklahoma structural 

Subdivision of the 


Whereas much precedent has been es- 


time and initiated southern 


tablished, especially by students of FEu- 
ropean stratigraphy, for the grouping of 
later Paleozoic rocks into one 
system of Carboniferous age, it has be- 


the 


certain 


come desirable, in regions such as 


length, it is equipped with a strong 


plastic carrying handle. It is 
also in a 30-inch length to permit carry- 


available 


ing twice as many cores as the smaller 
container. Similar to the above is another 
carrying case which recently was de- 
veloped for the handling and transport- 
ing of the 55-inch diamond drill bit 
cores. 

Some companies are finding that cer- 
tain sizes of the tubes make ideal con 
and 


tainers for the shipping of water 


oil samples. 


Mid- 


America 


and the 
North 


feet of Carbonifer- 


Appalachian geosyncline 


Continent province of 
where thousands of 
ous rocks were deposited, to subdivide 
these, not only into mappable units for 


convenient correlation, but where the 
evidence is so plain as to the interrupt- 
ing influence of major mountain build- 
the 


to set-off thick genetic units of systemic 


ing movements, American decision 
rank seems justified. 

Thus, in parts of the Anadarko Basin, 
we deal with about 3000 feet of Missis- 
13,000 to 14,000 feet of 
Pennsylvanian, and about 5000 feet of 
marginal 


sippian rocks, 


Permian beds (which are a 


thicker Permian Basin se- 


West 


within this long sequence, the intervals 


facies of the 


quence of Texas). However, 


of orogenic activity do not correlate 
with the late Mississippian diastrophism 
of the Appalachian geosyncline, which 
involved truncation of the Chester series 
and the subsequent onlap of the early 
Pennsylvanian, Pottsville series. Instead, 
deposition in southern Oklahoma con- 
without significant interruption 
late Morrow pre-Atoka 
movements were Whether or 


not we will eventually be able to prove 


tinued 
orogenic 


until 
initiated. 


that such orogenic movements were pro- 


gressive in time and direction or were 


simply restricted to geologic provinces 
of independent geologic history, at any 
rate we are obliged to define systemic 


and series boundaries upon faunal and 
floral criteria to salvage any utility from 
the precedent-bound world chronology. 

Value of deep tests. The cumulative ef- 
fect of late 
southern Oklahoma was to depress the 


30,000 


Paleozoic movements in 


basement rocks approximately 


feet below the present position of pre- 


Cambrian granite exposures a few miles 


south in fault-blocks of the Wichita 
Mountains in a structural system of 
great magnitude and complexity that 
must be mapped largely on inferences 


deduced from the record of deep tests. 


This article covers part of an extended re- 
search program undertaken by Dr. Robert R. 
Wheeler in an effort to interpret the accumulat 
ing stratigraphic and structural evidence bear- 
ing upon Anadarko Basin oil possibilities. Con- 
tributions to date include papers on sasin 
Tectonics (Geol. Soc. Amer., 1945), Elmore Em- 
bayment (Amer. Assoc. Petrol. Geol., 1946), 
Geology and Oil Possibilities (Wortp OIL, 1947- 
18) and Deepest Well (XVIIIth Intern. Geol. 
Congr., 1948). Under his direction newly or- 
ganized study groups of the Oklahoma City 
Geological Society are engaged in detailed 
studies of strategic Basin problems 
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Exp oration 
Up 16 Percent in 1948 


By CECIL SMITH, Staff Writer 


r 

i search for new sources of oil 
and gas was carried on by the industry 
in 1948 on a considerably larger scale 
than in any previous year. In 1948 more 


Exploratory wells drilled in 1948 
totaled 6827, an increased of 61.2 percent 
over the previous peak of 5874 com- 
pleted in 1947. Of these ventures, 1347 


Summary of Results of Exploratory Drilling 








ITEM 





Oil Discoveries 
New Fields 
New Pays 
Distillate Discoveries 
New Fields 
New Pays 
Gas Discoveries. 
New Fields 
New Pays 


Total Discoveries 





Extensions to Fields | 
Oil Fields 

| 

| 


Distillate Fields 
Gas Fields. . 1 


Total Prod. Tests 


496 
494 


Dry Holes... 
Wildcats. . 


129] 


TWELVE MONTHS 
an.-Dec. 

Percent! 

1947 Diff. 


736 
436 
300 
98 
44 
54 
145 





were commercially productive in 1948 rah ade ; 4 
for a 19.7 percent average, while last 
year’s 1242 amounted to a slightly better 
21.1 percent of the total. However, the 
big difference in the two years’ records 


than 6800 exploratory wells were com- 
pleted to out-distance the previous high 
drilled in 1947 by more than 16 percent. 
Although this record-breaking explora- 
tion failed by a small margin to equal 
last year’s producing well-to-dry hole 
its results in actual number of 
ventures were considerably 


Total Expl’tory Tests} 625 
Percent Productive} 20.6 
Percent Dry. . | 79.4 




















percent over the 736 found in the previ- 
ous year. These new discoveries include 
601 new fields and 283 new pay hori- 
zons in established fields. In 1947 the 


was the increase in new sources of oil 
found in 1948, 
New oil pools opened in the past year 


totaled 884, an increase of 164 or 20.1 


ratio, 
successful 
better. 


Results of Exploratory Drilling in December and Year, 1948-47, by Districts 











YEAR, 1948 
Productive Tests 
bed Sten At rae - Unproductive Tests 
Total 
Dry 


Explora- 
tory 
Tests 


Total 
Produc- 
tive 
New Pays 321-12 221 

1——|——| Me.} Mo. -| Mo.| Mo.| Mo. 
Oil} Dis. Oil| Dis.} Gas} 1948] 1947 1947) 1948/1947 


ih. < ay rere 24; 20) 24 
3 1 3 
‘ . ; ; Zé : 74| 113) 86 
California... Ne): ; ¢ ¢ ‘ 9} 35 : 98} 269] 257] ; 
Colorado. . ; r ; ; ; i 44] 58 
Florida. . . . M3 2: 23! 27) 23 
Georgia... .. § 63 
Illinois... . 440} 651 
i 135] 323 


| 
Productive Tests 
a —_ - Unproductive 
Tests 


Total 
Ex- 
plora- 
Out- | tory |— 
posts| Tests| Oil 


—-|——| due- | Wild-|New 
Oil) Dis.| Gas s |Pays 


New Fields | New Pays Extensions Extensions 


Dis. 


New Fields 


State or District Oill Dis.| Gas] Oil Gas is.| Gas Gas 














344| 561] 4 
152] 62 
275| 361 


Kentucky...... 
Louisiana 
North Louisiana. . . 
South Louisiana 


190} 156 
85} 205 
: ; 1 1 
Michigan. ...... : : a $3] 13)... ; 3} 21) 25% 238] 276 
Mississippi : 2 2 2} 115} 88} 122 
Missouri y : : ; 24 23 8} 23 
Montana...... 4 ; 83 33 39 


New Mexico.... 90] 66) 109 
New York..... p 
North Carolina 
Ohi 











37 51 
446 563 
Pennsylvania. .. aS (ee | | ; ; an ee "4 5| 4 
South Dakota... . — eS : ee B. : R. 

; ; , y : ie 3é 35] 2° 37 
y 52) 2330 5}3014 


Ww 
— 


| 


204 

265 
7| 397 
468 





192 
186 
272 


ist. 1 8, Central. 
. 2 Middle Gulf 
. 3 Upper Gulf 2 
.4L. Gulf-SW ; 357 : 
5 E. Central ; ; 5 ‘ Ae 88}... 88 95 
. 6 Northeast ' : 9) 6) 3 5}.. San 2 : 70} 61) 90 
7-B N. Central , t : Of : 32) 7% ‘ 422) : 554 
. 7-C W. Central | oil j ‘ : : y 26 i} 9}... 90] 43} 116 
J | 191 7| 278 
456 539 
6 8 











to bo nO 








; , ; er 18 

sary, “hater : : ; ; 3}. : : 
Jest inia..... ; 5 ee oe ; ; Re 3 

a... i ‘ wt 12) i 5 29} 8h 124 




















4632)6827 









































601| 


Total U.S...) 
| 















































1242) 5408 
| | 








WORLD OIL « February 1, 1949 


62 « Exploration Section 











Excerpt from Lane- 
Wells operator’s report: 
“In this field, most of the produc- 
tion comes from the Arbuckle dol- 
omite, often from very thin zones. 
Measurements only slightly in 
error can, therefore, cause serious 
difficulty, especially as some of 
the porous zones in the Arbuckle 
contain nothing but water. 
“We ran a Combination Radioac- 
tivity Log, with a Collar Log, to 
define the stratigraphy and locate 
it accurately in reference to the 
collars. The log showed three po- 
rous zones in the Arbuckle, the 
lower one known to be water- 
bearing. The second zone was 
gun-perforated and squeezed for 
water shutoff. We perforated the 
top zone from collars, for produc- 


tion. IP was 1341 BOPD.” 
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Radioactivity Well Logging.... 
hit the pay zones on the nose! | 
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breakdown was 436 new oil fields and _ fields totaled 45 against last year’s 54. also included in the above exploratory 
300 new pay strata. The difference in the Natural gas discoveries totaled prac- well figures and in this category the 
total new oil fields for the two years tically the same for the two periods, year 1948 showed a 20 percent decline 
. a Ps ith ( INOS “Ta . - - ° ‘ 
was an increase of 37.8 percent for with 1948 being credited with 140 and when compared with the preceding year. 
1948, while the number of new pay hori- the previous year with 145. However, In 1947, wells that were successful in 
zons represented a drop of 5.7 percent the more recent period are an ER extending field production by at least 
‘ in the number of new fields found, but mne-half mile aled 263 ite te 
for the year just completed. : ; rer totaled , while last 
+ —S ‘ , : some decrease in the new pays. New year's 208 amounted to 20.9 percent less 
New distillate discoveries for the year ¢ Lee ; ‘ sh ' 
| ' : : 17 fields numbered 103 for 1948 against 96 Of the 6827 exploratory wells com- 
so showed ar vase over the 1% f ; 
also showed an incre : e over the 1947 for a year ago and new gas pays pleted in 1948, there were 6182 classed 
record. New distillate fields opened num- amounted to only 37 compared to 49 as rank or strict wildcats, and of these 
bered 70 compared with 44 a year ago. jin 1947, 774 were rated as commercial produc- 
New pay strata in existing distillate Extensions to established fields are — ers. 
New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in December, 1948 
Also Important Extensions to Established Fields. 
—— —— ae ————————— ——— — —— —-—— —,, = = 
| . . 2Initial | 
| Total | Completion 1Name, Character and Production Grav- . 
om | : ‘=! : : : : Date | Depth) Horizon Age of Method | ity of; ee 
COUNTY | FIELD COMPANY, WELL AND LOCATION | Completed] (Feet (Feet | Producing Formation | and Choke | Oil : 
| CALIFORNIA—New Oil Fields | — 
Kern. | Edison, 8 | Beloil Corp’s Lawson-Bennett 45-26-1, 330 skw fre Sect. 26-30s-29e 12-27-48 | 2058 | 2729- 2056 F 200; 4%” | 96 
Kern. . eopess Hancock Oj] Co’s KCL 85-23, 350 s&w fre \4 cor. Sect 23-30s-26e, Gosford | 12-12-48 | 8476 7839- 7854 | Stevens sd; Mio F 236; hy } 34.7 
| area, 24% mi ne Ten Section fid. | | 
CALIFORNIA—New Oil Pay | 
Kern Lost Hills Standard of Calif's Cahn 59, 190 s 2446 e fr nwe Sect. 9-27s-2le 12- 8-48 | 5300 | 3597 .| F 26; 33 wtr; | 21.8 
1” 
CALIFORNIA—Oil Field Evtensions | | | | - 
Fresno... Guijarral Hills} Barnsdall Oil Co's Allison 84-34-1, Sect 34-20s-16e, 144 mi n extension 12-27-48 | 8773 | 8717- 8741 Lede sd: Olig. F 280; {” 37.9 
Kern. Devils Den Gilliland Oil Co’s Logan-Green 1, Sect 10-25s-18e, nw extension 12-10-48 | 650 | 530- 650 Temblor sd: Mio | P 52: 98 wtr | 15.8 
Kern Mountain Hogan Pet. Co’s Symons-Bankline 6, 990 n 660 w fr 84 cor Sect 4-31s-29e, | 12-11-48 | 6967 | 6035- 6080 Sta Margarita sd: Mio F 337; 74 wtr | 32.5 
View | gs extension. 2 
Los Angeles} Aliso Canyon | Standard of California’s Frew 1-6, Sect 29-3n-16w, sw extension 12-14-48 | 8758 | 8585— 8752 _....| P3818 | 90.7 
Fresno.....| Jacalitos Union Oil Co’s Son Fee 85-20, Sect 20-21s-15e, w extension 12-10-48 | 3569 | 3504— 3568 | U. Temblor sd; Mio F 365; yy” 
CALIFORNIA—New Gas Field | | 
ee Shell Oil Co’s Unit 3-1, 400 n 900 e fr swe Sect. 8-8n-lw, Pleasant Creek | 12-22-48 | 3000 | 2784- 28920 | | 4.2 mln, 3%” | 
area, 5 mi w Winters fid. | } | 
COLORADO—New Distillate Field | | 
Montezuma] .. Western Nat'l & Byrd-Frost & P. B. English’s Anna Driscoll 1, cn’ ne | 12-20-48 | 8286 | 5910- 5934 | Paradox li: Penn | F 438: 5.5 mln} 68 
nw Sect 3-38n-19w, Dove Creek structure. } | iy" | 
} COLORADO—New Gas Field 
Routt... . | ..| General Pet. Co’s Gov't 55-34, nw nw se 34-4n-99w, Pagoda Anticline 11-29-48 | 4900 | 3957- 4037 | Shinarump sd; Tri 7.7 mln 
| ILLINOIS—New Oil Fields 
Christian. Assumption, N| Nat’! Assoc. Pet. Co’s J. H. Lawrence 1, se ne se 9-13n-le, 3 mi n Assump- | 12-21-48 2310 | 2285- 2304 | Devonian li: Devo | P 116 
tion fid. 
Clay , Riffle | J. L. Black & Central Pipe Line’s Hammer 1, sw ne sw 5-4n-6e, 214 mi fr 12- 7-48 | 2763 | 2736- 2744 | Rosiclare li; Miss P 200 
production. : | | 
Jefferson Williams | H. E. Howard’s A. R. McLaughlin 1, nw se sw 2-3s-2e, 244 mi w Mt. Vernon | 12-31-48 | 2796 | 2574- 2578 | Aux Vases sd; Miss | P 12: 68 wtr 
fid. | 
Perry.. Craig | Nat'l Assoc. Pet. Co’s J. A. Ernest 1, n ne ne 23-4s-4w, 10 mi fr prod 12-14-48 | 3735 | 3640- 3685 | Trenton li; Ord | p29 | 
Wayne.. Zenith Gulf Ref. Co’s W. S. Rush 1, ne ne ne 35-2n-5e, 34% mi fr prod 12-21-48 | 2983 | 2970- 2974 | McClosky li; Miss P 92 
ILLINOIS—New Oil Pay | 
Wabash New Har- | G. Sourapas’ J. Hocking 4, sw sw ne 20-2s-13w 12— 7-48 | 2604 | 1339- 1345 | Bridgeport sd; Penn | P10 
mony-Keens- | 
burg Cons. } 
ILLINOIS—Oil Field Extensions 
Hamilton.._| Dahlgren | R. Bartmes’ Whipple 1, nw nw sw 23-3s-5e, $4 mi n extension 12-14-48 | 3382 | 3292- 3304 | McClosky li; Miss P 144 
Wayne Bennington Arvin Drlg. Co’s Hubble 1, se sw nw 13- In- Ye, 34 mi sw extension 12-14-48 | 3151 | 3138- 3151 | Aux Vases sd; Miss | P 100 
INDIANA—New Oil Fields } | 
Huntington.| Warren Stanley H. Vegars’ Clifford Jones 1, 330 fr s&wl nw nw nw 17-26n-10e 11-10-48 | 1006 | 984- 1006 | Trenton li; Ord | P30 
Randolph | V &S Oil Co’s Ray Arnold 1, 165 fr skwl nw sw ne 7-21n-13e, Green twp. | 11-10-48 | 947 | | P20 
Vander- | A. B. Potter’s Robt. Mahrenh« Iz 1, se sw nw 16-7s-11w, 1 mi sw Cypress fid 2-17-48 | 1651 | 1648- 1651 | Waltersburg sd; U Miss | P 65 
burgh | 
Vigo... Princeton Mining Co's Henry P. Smith 1, 330 fr n&el ne ne ne 15-11n-9w.| 11- 3-48 | 2933 | 1664- 1750 | Devonian li: Devo P90 
| IN DIANA—New Oil Pay 
Posey. . College Basin Drig. Co's Oakland City College 1, nw ne se 16-Ss-14w 12-28-48 1856 | 1852- 1856 | Waltersburg sd; U Miss P 30 
KANSAS—New Oil Fields } 
Barton.....| Bryant Alpine Oil & Royalty Co's Bryant 1, nw sw ne 27-20s-12w, 1 mi ne Work- | 12- 7-48 | 3405 | 3383— 3405 | Arbuckle li; Ord P 171 
| | man fid. | | 
Barton | Hiss, SE | Ben F. Brack’s Wright 1, ne ne sw 32-20s-13w, 1 mi se Hiss pl. 12-16-48 | 3561 | 3545- 3561 | Arbuckle li; Ord P 190 
Rooks , | W. L. Hartman’s Westhusin 1, sw sw sw 31-9s-17w, 4 mi se Paradise Creek | 12-21-48 | 3615 | 3477- 3488 | Lansing sd; Penn | P12 
fid. | | | 
Russel] | Parker Skelly Oil Co’s Parker 1, se se nw 18-15s-12w, 1 mi w Hall-Gurney pl. 12-22-48 | 3270 | 3259- 3270 | Arbuckle li: Ord | p23 
| KANSAS—Oil Field Extension | 
Pratt Chance Deep Rock et al’s Calbeck 1, sw sw ne 33-26s-13w, 42 mi n extension 12—- 7-48 | 4441 | 4342- 4435 | Arbuckle li; Ord | P50 
| KANSAS—New Gas Field ine } 
Johnson... . | G. L. Smith’s Pretz 1, sw se nw 1-14s-22e, 2 mi ne Gardner pl. 12-14-48 1560 652 | 0.5 min | 
| KENTUCKY—New ‘Oil Field : | | } 
Union. . | ; A. D. Falletti & B. Turner's Geo Randolph 1, 1560 fr sl 1770 fr wl of Sect | 12-29-48 | 2348 | 2325~- 2336 | Cypress sd; Penn | P 68 | 
| 17-P-20, 1 mi e Uniontown fid 
KENTUCKY—Oil Field Extension 
Daviess Stanley F. M. Ashby’s St. Peter ee lie Church Ld. 1, Sect 5-P-28, 114 mie Stan- | 12-29-48 | 998 973- 998 | Palestine sd: U Miss P 152 | 
ley, 4% mi ne extensior } | 
NORTH LOUISIANA— — Distillate Pay | = 
Webster.. Shongaloo Stanolind & Continental's Mitchell 1, ¢ ne se 31-23n-9w ; 12- 8-48 |11295 |10301-10328 | Cotton Valley sd; Jur | F 312; 2.3 | 55.6 
j | min; 4” 
| SOUTH LOUISIANA—New Oil Pays 
Calcasieu. Iowa. | Magnolia Pet. Co’s FE. L. Scott 1, Sect 18-9s-8w, on e side of prod. 12-28-48 11506 8710- 8714 | P 100 | 38.4 
Iberia Weeks Island .} Shell Oil Co's J. A. Smith 1-A, Sect 18-14s-7e ; | 11-26-48 | 15094 14243-14255 | F 420; ye” | 33 
Jefferson ...| Grand Isle |! Humble O&R Co's Grand Isle State Lee, Acct. 2, No. 3, Blk 18, Tr. 1116, | 12-14-48 | 9424 | 9221- 9236 | F 518; yy” 35.7 
| | Gulf of Mexico. ; | 
SOUTH LOUISIANA—Distillate Field Extension | aie 
Jeff Davis | Jennings, 8 Stanolind O&G Co's So. Jennings Unit 9, Sect 11-10s-3w, n extension } 12— 2-48 |11271 | 9636- 9646 | Miocene F 60; 2.3 52 
nh | mln; 3, 
MICHIGAN—New Oil Fields | 
Arenac Standish Frank E. Roush's Angus 1, se se ne 10-18n-4e, Lincoln -" 12-24-48 | 4111 | 4111 | Richfield sd; Devo | P30 
Muskegon e pes Muskegon Development Co’s Haxel Grove School Dist. 1, ne ne nw g-12n- | 12-24-48 | 1994 | 1992 1994 | Traverse li; Devo | P 30; 30 wtr 
| 


| 


oe ee eee Pe 


li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formations ab- 


1 Character of producing formations abbreviated thus: ch, o alk; dolo, dolomite; 
; Tri, Triassic; Perm, Permian; Penn, Pennsyl- 


breviated thus: Plio, pliocene; Mio, Miocene; Olig, Oligocene; Koc, Eocene; U. Cre, Uppe r Cretaceous: L. Cre, Lower Cretaceous: Jur, Jurassic 
vanian; U. Miss, Upper Mississippian; L. Miss, Lower vaca beg Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 
2 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in December, 1948—(Continued) 


Also Important Extensions to Established Fields. 

























































































| | y j 
| | 2Initial 
Total | Completion 1Name, Character and Production t Grav. 
Date | Depth) Horizon | Age of Method ity of 
COUNTY FIELD COMPANY, WELL AND LOCATION Completed) (Feet)| (Feet) Producing Formation and Choke | Oil 
MICHIGAN—New Gas Field | | 
Missaukee. Sohio Pet. Co’s State-Caldwell 1, c nw 30-23n-8w, Caldwell twp 12-28-48 | 1167 | 1112- 1159 | (Michigan) Stray sd; | 0.9 mln 
| Miss | 
Golden MONTANA—New Gas Field | 
Valley The Texas Co’s Northern Pacific ‘‘D’’ 1, ¢ sw sw 31-5n-20e, Big Coulee- | 11- 2-48 | 4581 | 1905— 2070 Morrison sd; Jur | 0.1 mln | 
Hailstone dome. | 
NEW MEXICO—New Oil Field | | | 
Lea - Continental Oil Co et al’s Warren Unit 1-B-29, 1980 fr s&el Sect 29-20s- | 12-15-48 | 9070 | 8947- 9070 | McKee sd; Ord F 3528; 1” | 40 
38e, 14% mi e Skaggs pl. | | 
OHIO—Oil Field Extension | | 
Perry Lancaster Foraker Drlg Co’s F. C. Henderson 1, ne se Lot 18, Hopewell Twp., 1 mi | 12-24-48 2831 | 2786- 2806 | Clinton sd: Sil F 86 
8 Glenford Village. 
OHIO—Gas Field Extension | | 
Lorain Ashland Ohio Fuel Gas Co’s E. L. Pierce 1, Lot 10 Penfield Twp., 1 min Penfield | 12-10-48 | 2528 | 2438- 2456 | Clinton sd: Sil 0.4 min } 
Village. 
OKLAHOMA—New Oil Fields 
Jefferson ...| N. Ringling. Amerada Pet. Co’s Edwards 1, nw se se 4-4s-4w 12-23-48 | 3152 | 2724- 2784 | Pennsylvanian sd; Penn P 212 | 34 
Noble H E R Drig.’s T. E. Dolezal 1, nw sw se 11-20n-lw 12-23-48 | 5047 | 4772— 4777 | Peru sd: Penn P5 | 
Okfuskee Falcon Seaboard’s Palmer 1, ne nw nw 13-13n-Se Be 12-28-48 | 3436 | 3420- 3436 | Union Valley-Cromwell P 112; 112 39 
Potta- sd; Penn wtr | 
watomie Earl Sadler’s Gaddy 1, nw nw se 21-10n-2e, 1144 mi se Shawnee Lake, W. pl.| 12-23-48 | 6078 | 5986— 5998 | Ist Wilcox sd; Ord F 270; 4” | 37.8 
OKLAHOMA—New Oil Pays | 
Seminole Bewlegs Earl Sadler's Miller 1, se se sw 18-8n-7e 12-28-48 | 4212 | 3995- 4018 | Hunton li; Devo F 110; 4%” 
Stephens Alma, N J. E. Crosbie, Inc & Warren Oil Corp's Pickens 2, se ne ne 9-1s-4w 12-25-48 | 5709 | 4940- 4980 | Pennsylvanian sd; Penn | P 210 | 34 
OKLAHOMA—Oil Field Extension } | 
Garvin Maysville, SW} California Co’s K. Graham 1, ne ne sw 36-4n-3w, sw extension 12-16-48 | 7698 | 7550—- 7554 | Bromide sd; Ord F 113; 4” | 43 
OKLAHOMA—New Distillate Fields 
Garvin Texas Co’s Donham 1, ne ne nw 22-4n-3w 12-28-48 | 8045 | 6773- 6785 | Pennsylvanian sd; Penn F 70; %” 55 
McClain Goldsby, SW | Danciger O&R Co’s De Cordova 1, nw se sw 35-8n-3w 12— 2-48 | 9383 | 9373- 9376 | Bromide sd; Ord F 514; 5. 7 65 
mln; 
Stephens Marlow, SE.. .| Tide Water et al’s South Marlow Unit 1, ¢ se sw 27-2n-7w 12-28-48 {11575 | 7902- 7910 | Pennsylvanian sd; Penn F 370; 7 am | 59 
OKLAHOMA—Distillate Field Extension : 
Beckham...| Elk City ..| Union Prod. Co’s G. G. Music 1, ¢ n% se nw 25-10n-21w, 2 mi se extension} 12-23-48 | 9708 | 9639- 9662 | Granite Wash; Penn F 237; 2.9 | 63 
mln 
OKLAHOMA—New Gas Fields 
Caddo.... ....+-| Denver Prod. & Ref. Co’s School Land ‘‘A”’ 1, c se sw 16-10n-9w... .++-| 12-16-48 |17094 |12600-12660 | Pennsylvanian sd; Penn | 5 min 
15400-15510 | Viola li; Ord | 
Stephens . Phillips Pet. Co’s Jennett 1, se se nw 25-2s-7w .- | 12-30-48 | 2939 | 2643- 2800 | Lime | 71.2 mln | 
TEXAS—District 1 (SOUTH CENTRAL)—New Oil Fields 
Atascosa “Poteet”. . McFarland Drlg. Co’s Henrietta Krisch et al 2, 3600 fr nel 1500 fr nwl of | 12- 8-48 | 3612 | 3570 . | Anacacho li; U Cre | F 128; 4%” | 41.4 
Sur. 1207, 3 mi n Poteet. - 3612 | Austin ch; U Cre } 
Frio..... “‘Doering”....| Humble O&R Co’s Frank Doering 1, 1320 fr swl 660 fr nwl Blk 4, D. D. | 12-24-48 | 6645 | 5512- 5776 | Austin ch; U Cre P 73 | 26 
Harrigan’s Leona Valley Fms. Subdn, Oscar Crawford Sur., 5 mi sw | 
Pearsall fid. | | 
TEXAS—District 2 (MIDDLE GULF COAST)—New Oil Fields | | 
Calhoun ‘*Melbourn” Scuthern Prod. Co. Inc.’s W. C. Melbourn 1, 330 fr se&swl Blk 4, Burton | 12-12-48 |10009 | 8587- 8597 | L Frio sd; Olig | F 134; yy” 45.5 
& Hoover Subdn. Benito Morales Sur. 644 mi s-se Port Lavaca. 
Goliad Hassie Hunt Tr’s Ollie Webb 1, 660 fr el 1320 fr sl 1295-ac Ise, Maria de | 12-30-48 | 7898 | 4208- 4214 | Pettus sd; Eoc | F 113; 4%” 47.3 
Jesus Ybarbo Gr. 3 mi ne Charco. : 7272- 7282 | Slick sd; Eoc | no gge (Dist.) | 
TEXAS—District 2(MIDDLE GULF COAST)—New Distillate Fields | | 
Goliad. . . “Irby” Amerada Pet. Corp's R. F. Irby 1, Maria de Jesus Ybarbo Gr., 9 mi w of | 11-20-48 | 9756 | 9242- 9248 F 61; 2.3 49. 
Goliad. } | mln; #y” 
Live Oak.. | ‘‘Tom Lyne”..| Atlantic Ref. Co’s T. J. Lyne 1, 1870 fr nel 3960 fr sel Jacob Cook Sur, 1 mi | 11-15-48 |10000 | 9230- 9260 | no gge ts | 
n-nw Clay West Field. | } 
TEXAS—District 2 (MIDDLE GULF COAST)—New Distillate Pays. 
Goliad Gottschalt W. L. Geldston’s Mary Meyer 1-A, St. Luke de Mott Sur, also 3g mi sw | 12- 2-48 | 8960 | 8947- 8970 | 30 mln; open | 
extension. | } 
Live Oak...| Harris Continental Oil Co's Frank C. Goodwin 3-A, Jacob Matson Sur....... 12-24-48 | 9608 | 9074— 9120 | F 23; 0.4 | 49 
min; open 
Victoria. Keeran Gulf Oil Corp’s G. Keeran et al 20, Martin de Leon Gr... : 12-18-48 | 7748 | 6622- 6624 | F 68; 69 | 37.9 
mln; ¥y” | 
TEXAS—District 2 (MIDDLE GULF COAST)—New Gas Fields | | * 
Lavaca Grubb & Hawkin’s S. A. Clark 1, 467 fr n&el J. H. Clayton Sur, 4 mi w-sw | 12-10-48 | 5833 | 1650- 1670 | 13 mln; 4” | 
Provident City fid. at | 
Victoria Woodley Pet Co's Geo A. Musselman 1, 1320 fr nw&swl W. W. Nichols | 11-20-48 | 5502 | 2266- 2276 | 3.2 mln; open | 
Sur, 1 mi se ‘‘Salem”’ fid. } | | 
TEXAS—District 3 (UPPER GULF COAST)—New Oil Field 
Hardin... . Gulf Oil Corp's Richard Teel Est. 1-A, Thomas C. Gaines Sur, 144 mi off | 12- 9-48 | 5119 | 4446- 4460 | F 101; &” 36.7 
sw flank of Saratoga Dome. | | 
TEXAS—District 3 (UPPER GULF COAST)—New Oil Pays | 
Brazoria W. Columbia | Gulf Oil Corp’s Mrs. M. L. Mayes et al 11, 169-42-ac Ise, George Tennille | 12-17-48 | 7350 | 6590- 6627 F 129; #4” | 29.1 
ge. 
Fort Bend..| Blue Ridge Swiss Oil Co’s Davison 1-B, (OWWO), J. Pointevent Sur, e flank of dome | 12-16-48 | 4082 | 4092- P 45 | 44 
Galveston. . High — Placid Oil Co’s Robert & Mueller (Island) 1, 904.25-ac lse, John Grogan Sur.} 12-29-48 | 7637 | 7321- 7328 F 184; %%” =| 38.2 
an | | | 
Harris.....| Un-named....| F. M. Corzelius’ H. H. Rath 1, Wm. Sevey Sur, Geo. W. Harbin Sbdn 11-11-48 | 7800 | 7089- 7094 | F 15; 38.6 
Liberty N. Dayton The Texas Co’s John A. Deering et al NCT-1-1, 1215-56-ac Ise, Sect 135, | 12-31-48 | 3168 | 2700- 2710 | Frio sd; Olig | F 145 fy" | 39.2 
H&TC Sur. | 
TEXAS—District 3 (UPPER GULF COAST)—New Distillate Fields | | | 
Brazoria. . .| ee Gulf Oil Corp’s S. S. Perry et al 1, Stephen F. Austin Lge. 7 mise of Bra- | 12-17-48 12984 [11278 11348 F 50; 10.5 | 55 
zoria, Peach Point area. | mln 
Wharton ...| Hassie Hunt, Tr.’s J. W. Prasifka 1, (OWDD) 465.88-ac Ise, 8. A. Larche | 12-10-48 | 7515 | 5809- 5815 F 10; 1.5 | 55 
Sur. & Joseph Clements Sur. 24% mi se Prasifka gas fid. |} min; #5” 
TEXAS—District 3 (UPPER GULF COAST)—New Distillate Pays | 
Chambers. | Mayes, E Humble O&R Co's East Mayes Gas Unit 1, 314.68-ac Ise, E. H. R. Wallis | 11-30-48 |10000 | 8850- 8853 | Frio sd; Olig | F 257; 5.4 58.2 
Sur. mi w of prod. | | min; 4” 
Liberty. .. .| Cottonwood. William Helis’ Hirsch Est. 4, 1120-ac Ilse, T&NO Sur, Sect 17 | 11-15-48 | 8200 | 7943- 7954 | Hackberry sd; Olig F 84; 1.2 | 46.5 
} | min; xs” 
| TEXAS—District 3 (UPPER GULF COAST)—New Gas Field | | | 
Wharton. . | Hunt Oil Co's Edwin Hawes Jr. 1, 660 fr nwé&nel of 186-ac tr. Randall | 12-10-48 6517 | 5199- 5202 | | 1.3 mln; 3” 
| Jones & Martin Allen Sur, 144 mi e of Wharton. 
TEXAS—District 3 (U PPER GULF COAST)—New Gas Pay 
Brazoria. ..| Damon | The Texas Co's Continental Oi] Co Fee 1, E. 8. Jones Sur, 1030 fr el of Ise | 12-28-48 | 4110 | 3966- 3974 | 2.3 mln; open | 
Mound & Sur, 149.7 fr nl of Ise, 1 mi off se flank of Damon Mound. | } 
| TEXAS—District 4 (LOWER GULF-SW)—New Oil Fields | | 
Brooks. Palo Blanco.. | Geo. H. Echol’s Mrs. Donal Alexander 1, 3500 fr nl 3228 fr wl Share 1-B | 12-15-48 | 3616 | 3607— 3612 4 | F 121; ¥” | 40.8 
| of Las Megueyes de Palo Blanco Gr. | Qs 
Kenedy “Rita” | Humble O&R Co's S. K. East 1, 12,300 fr sl 17,535 fr wl Los Finados Gr., | 12-28-48 |11282 | 7076- 7084 | | F 270; yy” 43 
| 16 mi e-sw of Sarita. i 
| TEXAS—District 4 (LOWER GULF-SW)—New Oil Pays | 
Aransas....| Fulton Beach | Wm. H. Hunt Trust Est.’s Spencer-Kent-Crane 4, (OWDD) 720-ac Ise, | 12— 8-48 | 8994 | 7484— 7489 F 164; #4” | 42.3 
| 





C. 0. D. Gilliland Sur. \ 











1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formations ab- 4 
breviated thus: Plio, pliocene; Mio, Miocene; Olig, Oligocene; Eoe, Eocene; U..Cre, Upper Cretaceous; L. Cre, Lower Cretaceous: Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Pennsyl- 
vanian; U. Miss, Upper Mississippian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; Cam, Cambrian. 

2 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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. A Johnston water shut-off test will answer that question... 
37.8 and it may prevent the loss of your well while it’s doing it. 
To see how, let’s first take a look at a well completed without 
34 a water shut-off test. Casing has been perforated opposite the 
producing zone in the conventional manner and water .. . too 
43 much water... is being produced with the oil. Knowing that 
S the lower part of your. sand contained water, you figure that’s 
00 *,.9 . . 
85 where it’s coming from, so you squeeze and re-shoot higher. But 
you’re still getting water, so you squeeze and perforate again... 
59 and again... and again. If you’re lucky, you finally get a shut- 
63 off and make a well, but you’ve contaminated your oil sand so 


badly through those successive squeeze jobs opposite it that it’s 
a pretty weak one. On the other hand, cement contamination may 
have completely ruined the sand or, perhaps, you never get a 
shut-off and abandon the well as a salt-water producer. 
41.4 Now let’s see what a Johnston water shut-off test would do 
for the same well. First, instead of perforating opposite the 
producing zone, you perforate above it with four or six shots. 
Then, into the hole with a Johnston Tester and when that water 
shows up, you know it’s not coming from the producing zone 


26 


-_ at all... it?s coming from upper water sands that were never 
47.3 shut off by the original cement job. So you squeeze, and because 

you’re up close to the trouble zone, your chances of success the 
49.2 first time are much greater. Even if you have to squeeze several 


times you never contaminate your oil sand because you’re squeez- 
ing through perforations well above it. When you do make a well, 

it’s just as good as original tests indicated it would be. 
To protect your investment, make a Johnston water shut-off 
49 test on every well before you perforate the producing zone. Costs 
are negligible when compared to the risk taken when they’re 

not made. 

Full information may be obtained from any Johnston repre- 
sentative at points listed below. 


36.7 


29.1 


44 
38.2 
38.6 
39.2 
5 
5 
8.2 
16.5 
JOHNSTON OIL FIELD SERVICE CORPORATION 
. 5702 Navigation Bivd., Houston, Texas 
“SERVICING MID-CONTINENT AND GULF COAST 
Abilene, Alice, Cisco, Graham, Throckmorton, Tyier, Victoria, Wichita Falls, jtexas; Lake 
0.5 Magnolia, Arkansas; Laurel, Natchez, Mississippi; Chickasha, Oklahoma; New Harmony, Indionc 
. M. O. JOHNSTON OIL FIELD SERVICE CORPORATION 
3035 Andrita Street, Los Angeles 41, Colifornia 
2.3 SERVICING CALIFORNIA—-PERMIAN BASIN—ROCKY MOUNTAIN APEAS’ 
—= Bakersfield, Avenal, Sacramento, Ventura, Santa Maria, Calif.; Odessa, San Angelo, Texas; Casper, Wyo.; Hobbs WN. A 
b- J 


M. O. JOHNSTON OIL FIELD SERVICE COMPANY 


“EXCLUSIVE EXPORT SALES”’ 3035 Andrita Street, Los Angeles 41, California 
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New Oil, Distillate and Gas Fields and New Pay Horizons Discovered in the United States in December, 1948—(Continued) 


Also Important Extensions to Established Fields. 
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Brooks. “Santa Fe” Humble O&R Co's Santa Fe Ranch 1, 22,163-ac Ise, San Salvador de Tule | 12-24—48 


| min; 14” 


Gr., 644 mi se Encino 


| | i | 
| Pe. 
| | | Total | Completion | 1Name, Character and Production | Gravy. 
= sot odie ; Date | Depth! Horizon | Age of | Method | ity of 
COUNTY | FIELD } COMPANY, WELL AND LOCATION Completed} Feet)| (Feet | Producing Formation and Choke Oil 
| e 
Duval. is Transwestern Royalty Co's Cristin Solis 1, 113.75-ac Ise, J. Poitevent Sur.| 12- 4-48 | 4469 | 4428- 4438 | | P 46 | 44 
| _N. 
Jim Wells Seeligson. . Sunray Oil Corp’s Judge E. Wilson 3, Sect 49, Haldeman Subdn. W. C. | 12-30-48 | 8930 | 6527- 6533 | Zone 20-G F 157 | 42.8 
Dickson Sur. | | 
Kenedy. . Sarita | Humble O&R Co’s John G. Kenedy, Jr., 3-B, (OWWO), GC&SF Sur. El | 12-17-48 | 10342 4611- 4621 P 76; 19 wtr; 37.4 
Paistle Gr. \y” 
Kenedy. . Sarita. | Humble O&R Co’s John G. Kenedy, Jr., 6-B, GC&SF Sur., El Paistle Gr., | 12-20-48 | 8838 | 6967- 6973 | no gge 
| 3% mine Sarita. | 
Nueces —— Bock, | Atlantic Ref. Co’s A. C. Gandy 1, Sect 54, G. H. Paul Subdn. of Driscoll | 12-30-48 | 8206 | 7006- 7012 | | F 14; open 33.1 
| Rech, Joaquin Lopez de Herrera Sur. | | 
Starr Ph sa Continental Oil Co’s Dee Davenport et al 6, 942.16-ac Ise, 14 mi s-se of prod.| 12-30-48 | 4784 | 4706—- 4716 | F 166; %” | 48.2 
TEXAS—District 4 (LOWER GULF-SW)—New Distillate Field | | 
| 9005 | 3237- 3242 | F 22:13 | 34 
| 


TEXAS—District 4 (LOWER GU LF-SW)—New Distillate Pays 











| 
| 
Brooks. | Gyp Hill | Sun Oil Co’s J. E. Hensley 1, 159.82-ac Ise, L. B. Wright Sur 332. | 12- 8-48 | 7493 | 7283- 7305 | F 25; 1.6 
| | min; 
Hidalgo Cecil Coastal Refineries, Inc. & M. L. Massingill’s Garcia Ld & Livestock Co. | 11-25-48 | 6510 | 5928- 5933 F 28; 4 sain; 53 
1-B, 80-ac ‘‘B” Ise, in Pore. 42. open 
Nueces Agua Dulce Puenticitas Oil Co’s Simmonds & Perry (Fee) 40-B, Sect 8, Simmonds & | 10-15-48 | 7400 | 6916- 6948 | F 121; 40 
} | Perry Subdn. Puenticitas Sur | mln; open 
TEXAS—District 4 (LOWER GULF- sw —New Gas Fields 
Brooks Humble O&R Co's Robert J. Kl berg, Tr. 2, Los Muertos Pasture, | 12-20-48 | 7923 | 1860— 1870 2.2 mln; open 
: 5280 fr wl 6600 fr s] La Noria de T hg hak 114 mi e Boedeker gas fid.| | 
Starr The Texas Co’s Samuel D. Bloomberg et al 1, 660 fr n&el Xavier Zamora | 12— 2-48 |10011 | 8855—- S880 | 0.7 mln | 
Pore. 41, 1474.28-ac Is¢ 
TEXAS—District 7-B 5 oe CENTRAL)—New Oil Fields 
Brown . R, H. Kimsey et al’s W. P. Thomas 1, 2300 fr wl 4100 fr's] Wm. B. Travis 7-10-48 | 366 | 1348- 1359 | | P 10 | 38 
Sur. Se ee | | | 
Brown Pioneer O&G Co. Ine’s J. L. Richardson 1, 450 fr sl 1050 fr wl SA&MGRR | 12-18-48 | 1950 | 1473- 1478 | Caddo li: Penn P 12 
Sur., 4 mi nw yee iwood, 
Brown U nited North & South Dev. Co’s A. J. Wheeler 1, 1120 fr nl 330 fr el of | 11-30-48 | 2886 | 2710- 2735 Ellenburger li; Ord F 26; 34” 
320-ac Ise, B. W. Garvin Sur 3,4 ini w May | | 
Eastland lb ese Prod. Co's W. B. White 1, 1300 fr nl 330 fr wl of A. Kent Sur 12-18-48 | 2880 2734-— 2750 Marble Falls li: Penn | F8; 14” 38.5 
6 mis Carbon. | | 
Fisher **Roby” Lion Oil Co & Exploration Drlg. Co’s Hale 1, 330 fr n&el of Sect 27, Blk | 11-20-48 | 3541 | 3529- 3541 | Flippen Penn F 140; 14” 37.6 
317, El Paso CSL Sur, 2 mi n Longworth. 
Jones Thos. D. Humphrey's Annetta Lee Gray 1, 1650 fr sl 330 fr wl of sw!4 of | 12- 2-48 | 2122 | 2110- 2122 | King sd: Penn | F 147; #4” 38.7 
Sect 25, DLDA Sur, 2 mi sw Avoca. | | | 
Shackelford | Dick Schwab’s Chloe Nail 1, 330 fr n&el of sw14 of Sect 123, ETRR Sur, 12-12-48 | 5302 4954— 4966 F 187 2} 44 
| 12 mi nw Albany. 
Stephens Kadane Griffith Oil Co's Frazell ‘‘A” 1, 467 fr n&wl of nw’ of Sect 23, | 12-27-48 | 4454 F 206; $4 42 
Blk 8, T&PRR Sur, 12 mi e Albany. 
Throck- Fred M. Manning Inc’s L. C. Atkinson “H” 1, 1400 n 400 w of nec, F. A. | 12-19-48 | 4755 | 4725- 4755 | Mississippi li; Miss F 160; 14” 
morton Richardson Sur, 4 mi se Throckmorton. | 
Throck- Fred M. Manning Ine’s Cathy-MeNutt Unit 1, 100 fr nl 450 fr el of w14 of | 12-26-48 | 4987 | P 30 42 
morton Sect 225, BBB&CRR Sur, 3 mi sw Throckmorton. 
Throck- Woodley Pet Co's J. L. Edens 1, 881 fr nl 279 fr el of 435-ac Ise, Sect 689, | 12-28-48 4574 | 4568- 4574 | Mississippi li; Miss P 40 41 
morton TE&L Sur, 1 mi ne Odell Deep fid. | | | 
Young | R. C. Lipseomb's Furr & Allar 1, 1800 fr nl 400 fr wl of Sect 316, TE&L | 12-21-48 4771 | 4756— 4771 | Chappell sd; Miss F 259; yy” 42 
Sur, 214 mi n Padgitt-Miss. fid. | 
TE XAS—Distric t 7-B (NORTH CENTRAL)—New Oil Pays | | | 
Throck- Morrison M. A. Grisham’s Arlene Gregory 1, 362 fr nl 1200 fr wl of Sect 1193, TE&L | 12- 5-48 | 4720 | 4675- 4715 | Mississippi li; Miss F 475 42 
morton Strawn Sur, south of production. | } | 
Throck- Throckmorton | Humble O&R Co’s Kirk Ledbetter 3, Sect 2, W. S. Riddle Sur 12-27-48 | 4566 | 4549- 4553 | Marble Falls cel; Penn F 1462; 3” 41 
morton Co. Reg | | 
TEXAS—District 7-B (NORTH CENTRAL)—New Gas Pay 
Wise......| Chico Kingwood Oil Co’s 8S. H. Curtner 2, C. W. Egery Sur | 12-17-48 | 5997 | 5777- 5799 4.3 mln; open 
TEXAS—District 7-C (WEST CENTRAL)—New Oil Fields | | | 
Schleicher Skelly Oil Co’s Mary L. Jackson 1, 1650 fr nl 2310 fr wl of Sect 41, Blk | 12-16-48 | 4109 | 4073- 4091 | Canyon li; Penn F 207; 14” 32 
LL, 3 mi nw of E ; Do ee | } | 
Tom Green Placid Oil Co's L. & L. C. Clark 1, 660 fr skel Sect 2, HE&WT Sur, 6 | 11-21-48 | 7838 | 1035- 1045 | San Andres li; Perm P 43 35 
mi w of Water Vai “y. } 
Tom Green Plymou th Oil Co's J. Wiley Green 1, 1980 fr n&el Sect 193, Dist 11, SPRR | 12-16-48 | 4754 | 4724~ 4754 |} Strawn li; Penn F 362; 4” 36.2 
Sur, 15 mi se San Angelo | | 
Upton | “‘Wilshire’’. Wilshi re On Co's McFlroy R anch Co. 23-148, 660 s&w of ¢ of Sect 148, 12- 9-48 |13977 | 7740— 7980 | We Ifeamp li; Perm P 227 36.8 
Blk E, CCSD&RGNG Sur, 5 mi e McElroy pl | 
TEXAS—District 8 WEST)—New Oil Fields } | 
Andrews Champlin Ref. Co’s University 1-F, 660 fr s&el Sect 34, Blk 12, Univ. Lds. | 12-11-48 | 8700 | 7137- 7167 | Clear Fork sd; Perm P 80 42.7 
Sur., 1 min Parker W. fid. | | 
Andrews Stanclind O&G Co's Frank Cowden 1, 660 fr s&wl Sect 3, Blk 43, T-1-N, | 12-24-48 | 5183 | 5148— 5183 | Holt li: Perm F 311; 4%” 34 
| T&P Sur, midway betw Emma & WT Cowden fids. | 
Hockley. | Edward C. Lawson's Geo. L. White 1, 440 fr s&el Lab. 16, Lge. 704, Tay- | 12-22-48 | 4648 | 4617- 4645 | P 94 31.9 
lor CSL Sur. | 
Pecos Abell-Silurian.| Magnolia Pet Co’s J. W. Lutz 2, 648 fr sl 673 fr wl Lot 5, Sect 27, Blk 9, 8-25-48 | 4946 | 4936~- 4944 | Montoya li: U Ord F 163; yy” 39.7 
H&GN Sur. | 
TEXAS—District 8 (WEST)—New Oil Pays 
Andrews | Nelson Humble O&R Co's H. O. Sims et al 3, Sect 25, Blk A-39, PSL Sur } 12-21-48 |10685 | 7160- 7190 | Wichita-Albany sd; Perm | P 42: 9 wtr 34.7 
Andrews Sh fter Lake Sinclair Prairie Oil Co's University 2-154, Sect 24, Blk 13, Univ Lds. Sur..| 12- 4-48 | 11898 }11685-11760 | Ellenburger dolo; Ord F 1,140; open 42.9 
TEXAS—District 9 (NORTH)—New Oil Fields } 
Archer Fain & McGaha & Republice’s W. C. Priebe 1, 330 fr e&r il of Sect 2, Blk 1, 12-16-48 | 4755 4685- 4701 P 105 41 
HXTC Sur, 2 mis Vogtsberger fid. | | 
Montague Continental Oil Co’s H. A. Richardson 1, 467 fr s wl 560 fr nwl of Blk 79, | 12-31-48 | 6570 | 6054- 6073 | Bend cg]; Penn F 1,000; 14” 42 
| Titus CSL Sur, 1% mi s Mueller fid. | 
Young Hanlon-Boyle, Inc’s K. D. Oates 1, 1320 fr nl 330 fr wl Sect 1672, TE&L 12- 9-48 | 2912 | 2906- 2912 | Strawn sd; Penn F 192; 4%” 41 
Sur, 144 mi ne Hanlon fid | 
Young “Gabby” Hi inter Bros’ Mrs. Emma Wiechman, 467 fr n&wl of Sect 173, TE&L | 12-30-48 | 4370 4345- 4355 | Caddo li; Penn F 216; 4” 41 
Sur, 2 mi nw Olney. 
TEXAS—District 9 (NORTH)—New Oil Pays | 
Young | Young Co. oR De Lange’s W. T. Swink ‘‘A”’ 1, 1150 fr nl 400 fr wl of Sect 301, | 12- 3-48 | 4989 | 4956- 4970 | Mississippi li; Miss F 118; 4%” 42 
» E&L Sur, 10 mi sw Olney. | | | 
Wilbarger Odell a. le O&R Co's Morgan-Berry 4, Sect 5, Blk 11, H&TC Sur. 12-21-48 | 6574 | 6474- 6574 | Ellenburger li; Ord F 216; 4” 44.7 
| WYOMING—New Oil Field | 
Hot Spring: | Stanclind & Ohio’s L U. Sheep 1, se sw nw 25-46n-100w, Enos Creek struc- | 12-20-48 | 7139 | 6365- 6488 | Tensleep sd; Penn P 200 
ture. | | 
WYOMING—New Oil Pay | 
Natrona W. Poison Pure Oil Co’s Unit 2, ¢ nw nw 11-33n-84w, 34 mi nw of production 12-30-48 | 9288 | 9230- 9288 | Mesa Verde sd; U Cre F 709; 34” 45 
Spider 
WYOMING—New Gas Field | | 
Park | Continental Oil Co’s Gov't 1, ne ne ne 8-57n-98w | 12-13-48 | 6306 2810- 2840 | 2nd Frontier sd; U Cre | 2.9 mln; 54” 
} ! 


1 Character of producing formations abbreviated thus: ch, chalk; dolo, dolomite; li, limestone; sd, sandstone; sh, shale; ser, serpentine; cgl, conglomerate. Ages of formations ab- 
bre nang thus: Plio, pliocene; Mio, Miocene; Olig, Oligocene; Eoc, Eocene; U. Cre, Upper Cretaceous; L. Cre, Lower Cretaceous: Jur, Jurassic; Tri, Triassic; Perm, Permian; Penn, Penray! 
vanian; U. Miss, Upper Mississipp ian; L. Miss, Lower Mississippian; Devo, Devonian; Sil, Silurian; Ord, Ordovician; C am, Cambrian. 


2 Barrels of oil per day (24 hr. rate), flowing (F), pumping (P), swabbing (Sw), or bailing (B); or million cubic feet of gas daily open flow capacity; size of choke given in inches. 
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By GILBERT M. WILSON 
Staff Writer 





FIGURE 1. A 15,000-foot water line was laid 
across this type of terrain by dragging 1000- 
i foot lengths of pipe by winch and tractor across 


ravines and steep slopes. Working from ridge 

tops where the sections were joined together, 

the pipe line was rapidly laid and as easily 
taken up after the well was drilled. 





Sa 


A SERVICE OPERATION, apart from 
the drilling company equipment, pro- 
vides water and gas piping to the 
wiidcat on a rental basis, taking over 
the responsibility and providing wa- 
ter and/or fuel by the time the rig is 
set up. Drilling company personnel 
is reduced, and service company men 
utilize full time on multiple contracts, 
thus aiding contractors in reducing 


over-all drilling costs. 
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L, AYING a 15,000-foot temporary pipe 
line by dragging it in 1000-foot lengths 
over hills and across steep ravines. 

Trucking, stringing and laying ten 
miles of three-inch pipe over rough 
ground by one crew in ten days total 
time. 

Those are but routine accomplish- 
ments in the pipe line rental business of 
a large supply company in Bakersfield, 
Calif. 

For a number of years this company 
has been supplying rental pipe lines to 
oil companies and drilling contractors to 
bring water and fuel into remote wildcat 
locations in the San Joaquin Valley and 
coastal regions of California. Light 
weight, grooved end, quick-coupling type 
pipe in 2-, 3-, and 4-inch sizes is most 
commonly used in such lines. Joints are 
made up in 40-foot lengths ... two 20- 
foot lengths welded together . .. to 
speed handling and making up in the 
field. 

A typical job, performed by a crew of 


five men, consists of leaving the yard 
at Bakersfield in the morning with 5000 
to 6000 feet of pipe, trucking it out to 
the job (which may be anywhere from 
25 to 100 miles distant) stringing the 
pipe, making up couplings, setting up a 
portable pump if needed, and returning 
to the yard the same evening. Equipment 
employed on the average field job usually 
consists of a truck and trailer for hauling 
pipe to the job, and a four-wheel drive 
converted Army vehicle, the latter being 
equipped with a small boom and front- 
end winch as well as pipe carrying racks 
mounted above the fenders on each side. 
While five men ordinarily make up the 
crew on the average job, four men 
usually handle stringing jobs in flat or 
easily accessible terrain. 

Among the more difficult jobs recently 
handled was a 15,000-foot water line of 
three-inch pipe which had to be laid 
over very rough, semi-mountainous ter- 
rain (Figure 1). Working from ridge 
tops, and with the aid of truck winch 
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FIGURE 2. Generally better results are obtained by pushing sections of 
the pipe over the brow of a hill rather than pulling it with cables. On the 
job shown above several joints were made up at a time, then shoved over 
the edge by the truck, which shuttled back and forth on the top of the 
ridge. The slope in this instance was so steep, approximately 40 to 45 
degrees off vertical, that the driver was unable to see where the line was 
going. Two men guided the lower end of the line around trees, rocks and 


brush. 


and an anchored tractor, 1000-foot sec- 
tions were made up and pulled over hills 
and across steep gullies and canyons, the 
line swaying like a rubber band until it 
was pulled over and laid on the ground. 
Despite the terrific strain on pipe and 


couplings, gaskets and joints held and 
the line performed satisfactorily. 
Lines Shoved Over 
Recent experience has shown, how- 


ever, that better results generally are ob- 
tained by pushing sections over a slope 
rather than pulling them. In 
operation, the truck unloads the pipe at 
the crest of the hill and sections contain- 
ing from ten to 25 joints are made up 
and shoved The boom-equipped 
truck picks up the short string in the 
middle, or takes up a position at the far 
end of the line, whichever is more ex- 


such an 


over. 


pedient, and pushes the line over the 
edge. Figure 2 shows the truck in the 
process of shoving a string over a ridge 
so steep and covered with brush that the 
men on top were unable to see where 
their string was running, being forced 
to rely on shouted instructions from the 
men guiding the lower end of the line. 
Under more favorable conditions, 
where slopes are not as steep, the push- 
ing operation is easier. The truck driver 
can see what is going on below and can 
govern the speed of the truck accord- 
ingly as he shuttles back and forth over 
the crest of the hill. One or two men at 
the lower end of the line guide their end 
down the slope, carrying it around trees, 
through brush and slight hum- 
mocks. Pushing the line is considered 
less harmful to the pipe couplings for 
the pipe ends abut each other with re- 


over 
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sulting less chance of injury to gaskets 
in the couplings. 

When lines must be laid through areas 
so remote or heavily brush-covered that 
the pipe hauling truck is unable to go 
all the way, a central transfer point is 
set up and pipe is unloaded and placed 
on the four-wheel drive truck (Figure 3). 
This unit, which is capable of carrying 
from five to nine joints on each side, 
then takes it on to the right-of-way, 
stringing it as on the route or dumping 





FIGURE 4. This view illustrates conditions found 
on a typical job involving running a three-inch 
water line to a remote wildcat well in the coastal 
region of the state. Making their own road and 
stringing pipe as they go along, the crew, with 
the aid of the four-wheel drive truck, make 
short work of this part of the job. Photograph 
does not show extreme bottom of the steep 
sided ravine being traversed. 


FIGURE 3. Pipe in 40-foot lengths, two 20-foot lengths welded together, 
is trucked to the field as far as possible, then transferred to the four- 
wheel drive field truck which then strings the pipe along the right-of-way 
or dumps it at ridge tops if the line is to be made up into sections, 
Equipped with front end winch, light boom and pipe-carrying racks, this 
unit traverses slopes that are difficult even for men to climb afoot. It is 
freqeuntly used to break trail through heavy brush so men can work on 


the line. 


it at ridge top, depending upon how it is 
to be laid. It is not infrequent that on a 
job in rough country slopes encountered 
are so steep that the field truck is forced 
to use not only its four wheel drive, but 
also a winch line anchored to a stump at 
the top of the hill. The versatility of the 
unit is further shown through its being 
used to break trail through heavy brush 
and undergrowth to enable men to work. 
Figure 4 illustrates a typical job where 
men and equipment are forced to work 
on unusually steep slopes. 

One of the longest rental lines laid 
was a 15-mile, 3-inch, 300-pounds per 
square inch gas line in the vicinity of 
Stockton, Calif. Another high pressure 
line, this one carrying water at 750 
pounds pressure, was nine miles long, 
extending from the bottom of Elkhorn 
Valley, near Taft, half way up into the 
Temblor Range, an unusually rugged 
terrain. In 1948 a ten-mile gas line was 
laid in the Buena Vista Lake 
deliver fuel gas to a wildcat well. This 
line was laid in ten days, including the 
time required to load pipe in the yard, 
deliver it out to the job, lay it, and make 
the necessary tie-in connections, all done 
by a single crew. In almost every job of 
this type, wherever feasible, a pipe line is 
laid across country in as straight a line 
as possible. Although this often involves 
more off-the-road transportation diffi- 
culties, the men and equipment employed 
doing the 


area to 


are trained and capable of 
work, and as a consequence, less pipe, 
and less field time are required on a 
given job. In Figure 5 is shown the 
typical operation of making up a connec- 
tion in the field. 

A large job currently being handled is 
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the supplying of water to each of the 
some dozen drilling rigs developing the 
holdings of a major company in the re- 
cently discovered Cuyama oil field. Here, 
about 100,000 feet of three-inch line is 
in constant use, the pipe being taken up 
from completed wells and relaid to new 
locations. Water is pumped from a near- 
by river and is distributed to the drilling 
wells. The pipe line service includes con- 
necting into the water supply and hook- 
ing up to the tanks at the location, en- 
abling the rig to have ample water on 
hand the very first day it is moved on 
to the well. 

One of the more serious of the occupa- 
tional hazards sustained by the field 
men, outside of the normal difficulties 
daily encountered in the routine handling 
of pipe on steep slopes and rought ter- 
rain, is rattlesnakes. This hazard is not 
so great when the pipe is first laid, but 
when the line is to be taken up, it be- 
comes a different story. Particularly dur- 
ing hot summer days and in the more 
arid parts of the country, snakes crawl 
up beside the cool water lines to escape 


the heat. 


Moderate Charges for Service 
Charges for the rental service are 
based on a flat rate of 10 cents per foot 
for the average line over one mile in 
length. Lines under that length rent for 
12 cents per foot. Where unusually diffi- 
cult conditions are encountered, slightly 
higher rates apply. This rental charge 
includes the hauling, laying, use of the 
line for 90 days, and taking up the line 
afterward. When a string is returned to 
the yard, it is thoroughly checked (Fig- 
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ure 6), gaskets and fittings renewed 
wherever needed, and made ready for 
the next job. For the oil operator or 
drilling contractor, this contract-type ar- 
rangement generally is far cheaper than 
he could own, maintain and lay his own 
line. This is particularly evident when 
such items as hauling, repairing and ac- 
quiring of additional crews just for the 
job are considered. In addition, losses 
suffered when pipe lines lie idle on the 
racks between wells requiring such in- 
stallations, also must be considered. 


Also available on a rental basis are 


small portable, skid-mounted power 


pumps. These units are taken out and 
set up ready for service on the line at 
any convenient water hole, well or 
locally available municipal system. A 
typical unit of this type (Figure 7) con- 
sists of a 4x6 duplex pump driven by 
V-belts from a 12-horsepower multi- 
cylinder gasoline engine. With proper 
speed reduction, the unit is capable of 
supplying water at about 800 pounds per 
square inch pressure. 

A new feature to be added shortly to 
the pipe line rental service is 150-barrel 
capacity water tanks that can be set up 
quickly. These tanks, to be mounted on 
skid bases, will be high and relatively 
slim. They will be hauled to the field in 
a horizontal position on the same trucks 
that carry the pipe. Built of 3/16-inch 
steel, the tanks will be constructed in 
sections to facilitate replacement in the 
event of damage. Spoke-like internal re- 
inforcing will be built into each tank to 
enable it better to withstand the rough 
service to which it will be subjected dur- 
ing repeated hauling and setting up op- 
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FIGURE 6. When a line is taken up and returned to the yard, individual joints, couplings and 

gaskets are thoroughly checked, and if necessary, repaired or replaced before being sent out 

again. Here a workman is inspecting a rack of pipe containing about two miles of the approximately 
60 miles of pipe that frequently is out on rental at one time. 
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FIGURE 5. Typical operation of making up a 
connection in the field. This consists of install- 
ing the gasket, placing over it the two halves 
of the coupling, and spinning down the two nuts 
with any convenient type of speed wrench. 


erations. Tank fittings will be the quick- 
coupling type to permit speedy connect- 
ing up to the portable pipe lines. 

That this portable pipe line™Service is 
popular among oil operators in the area 
is attested by the fact that frequently as 
much as 325,000 feet of pipe may be out 
on rental at any one time. The small 
amount of equipment that is employed, 
or that can be used due to the nature of 
the typical topography traversed, speaks 
well for the ability and ingenuity of the 


pipeliners on the job. 


FIGURE 7. Also available on rental basis are 
small portable gasoline engine driven power 
pumps. Such units are set up beside any con- 
venient stream or well and connected into the 
line ready for service. Clam shovel is shown 
digging sump hole for pump. Steep ridge in 
background is slope down which pipe was 
shoved during operations pictured in Figure 2. 
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Cost Investigation on 
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IT WOULD BE of inestimable value to an engineer and operator if a method were 
available whereby well conditions could be accurately simulated in advance. Such 
a method is discussed and demonstrated in this article, which describes how the 
foregoing can be accomplished using laboratory equipment to simulate field condi- 
tions and applying the results to low water-loss drilling fluids. 


 _ the past ten years the de- 
mand for petroleum products has _ in- 
creased so greatly that oil reserves lo- 
cated at moderate and shallow depths, 
easily accessible and less expensive to 
develop than deeper, production, have 
been depleted. Oil companies have found 
it necessary to drill to greater depths 
in search of additional supplies of oil in 
order to maintain their reserves. In the 
same period, drilling costs have in- 
creased considerably, both as a result 
of increase in depth, and as a result of 
an over-all increase in the cost of equip- 
ment, materials, and labor. Consequently, 
more and more attention is being de- 
voted to cost considerations for all fac- 
tors influencing drilling operations. 

In rotary drilling, the engineering in- 
volved in the transmission of the correct 
drilling fluid in and out of the hole under 
the widely varying conditions experi- 
enced in drilling, the effect of this fluid 
on the formations penetrated, the effici- 
ency of the drilling operation, and the 
ultimate production of the oil reservoir 
are paramount considerations in deter- 
mining the break-even cost for conduct- 
ing deep drilling and production. 

In order to reduce costs for deep op- 
erations, the role of the drilling fluid 
must be considered. It is essential that 
the drilling fluid be evaluated to de- 
termine its suitability for the conditions 
to be expected; the drilling fluid be con- 
sidered in relation to the effect achieved; 
and the most efficient and economical 
drilling fluid program possible be de- 
veloped for a particular well or field. 


In the following discussion, a method 
is demonstrated whereby the foregoing 
may be accomplished, using laboratory 
equipment to simulate field conditions, 
and applying the results to one phase 
of drilling fluid engineering, namely, low 
water-loss drilling fluids. 


Low Water-Loss Drilling Fluids 


In attempting to design a drilling fluid, 
tailored to the specifications and re- 
quirements of each well or field the 
drilling fluid engineer is confronted with 
the task of adjusting the drilling fluid 
to develop the most desirable property 
or properties to achieve the most eco- 
nomically made and maintained fluid, the 
one which will permit the most rapid 
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rate of drilling, and the one which will 
be most satisfactory for completing the 
well. 

Chief among the desirable properties 
of a drilling fluid is a low water-loss 
and thin filter cake deposition. 

In penetrating formations above the 
pay horizon, a low water-loss drilling 
fluid is desirable to prevent (1) exces- 
sive enlargement of hole diameter in 
soluble formations such as salt zones; 
(2) hydration of bentonitic shale caus- 
ing caving or heaving and ensuing drill- 
ing and completion difficulties; and (3) 
decreased hole diameter due to deposi- 
tion of thick filter cake incidental to 
high water-loss which in turn may result 
in difficulties. 

Through both field experience and lab- 
oratory research, it has been conclu- 
sively proved that water lost to the pay 
formations during completion operations 


is undesirable. Water-blocking, reduc- 
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tion in permeability, necessity of swab- 
bing, washing down, scraping and other 
completion practices raising the cost of 
completing the well, together with per- 
inanent damage to the pay formations 
in many cases and reduction in ultimate 
production of the well, can result from 
use of a high water-loss drilling fluid. 
In seeking to reduce the detrimental 
effect of water lost from the drilling 
fluid during drilling and completion, en- 
gineers and operators have applied many 
techniques and practices. The practice 
which has yielded the most satisfactory 
results has been the addition of some 
agent to the drilling fluid to improve 
the water-loss properties. Such an agent 
must be reasonably effective in lower- 
ing the water loss when added in small 
concentrations, must not impair the 
properties of the drilling fluid beyond 
control, must be chemically stable under 
temperatures encountered during drill- 
ing, must have no corrosive action on 
equipment, and must be cheaply and 
easily obtained and capable of being 
stored, mixed and handled with a mini- 
mum amount of technical supervision. 
The addition of gelatinized starch, 
sodium carboxymethylcellulose, and oil- 
base stock to native clay or processed 
bentonite drilling fluids are three of the 
agents which have received the widest 
application in reducing water-loss. 
First to be employed to any extent, 
and now widely used in many areas, 
starch drilling fluids are adaptable to a 
broad range of drilling conditions, can 
be rather easily controlled with common 
oilfield chemicals, and with the proper 
supervision, will produce very satisfac- 
tory low water losses. Some method of 
preventing fermentation of the starch 
must be employed. 
Emulsion drilling fluids, consisting of 
a clay-water fluid in which an oil-base 
stock is emulsified, achieve the effect of 
producing a low water loss, but are not 
so widely adaptable to all drilling condi- 
tions. In addition, under some circum- 
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stances, difficulty in viscosity 


and foaming have been noted. 


control 


Drilling fluids to which sodium car- 
boxymethylcellulose is added to effect 
a reduction in water-loss have proved to 
be exceptionally successful under almost 
all drilling conditions encountered. AI- 
though such fluids have not yet received 
as widespread a field usage as starch 
and emulsion drilling fluids because of 
their more recent development, high cost 
of the sodium carboxymethylcellulose, 
and limited supply, indications are that 
these drilling fluids will be more widely 
used in the future 


Evaluation of Low Water-Loss 
Drilling Fluids 


In evaluating a low water-loss drilling 
fluid, i.e., in attempting to establish the 
fact that the one under consideration is 
superior and cheaper to some other one, 
or to forecast that one type will be su- 
perior to and cheaper than another type 
for a particular well or drilling problem, 
the evaluator is confronted with the 
problem of translating the experience or 
knowledge derived from the behavior of 
the drilling fluid in one well and under 
one set of conditions to applications in 
another well. It is a rare situation when 
two wells will present the same drilling 
problems throughout the drilling opera- 
tions, and even more rare when the same 
conditions will persist from one field to 
another. Obviously, once the well is 
drilled, it is impossible to go back and 
employ a drilling fluid program different 
from the one originally followed. It is 
apparent, then, that it would be of in 
estimable value to the engineer and op- 
erator if a method were available where- 
by well conditions could be accurately 
Behavior of the 
condi- 


simulated in advance. 
drilling fluid under anticipated 
tions could be studied, and an estimate 
of the cost of the proposed drilling fluid 
program could be secured. 
Considerable effort has been expended 
to arrive at a system of evaluation based 
on simple physical tests of the drilling 
fluid during the conduct of the drilling 
several investigations 
criteria 


operations, and 
have been made to 
which could be applied to evaluate low 
water-loss drilling fluids. 

Results of investigations have shown 


determine 


that many factors must be considered: 

1. The drilling fluid should be in con- 
stant circulation during the course 
of the investigation, as would be the 
case during drilling operations, and 
it should be arranged so that circu- 
lation can be stopped or started for 
any period of time, as would occur 
when drilling operations are sus- 
pended or resumed. 

2. It should be possible to subject the 
fluid to increasing temperature dur- 
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TEMPERATURE IN DEGREES F 


FIGURE 1. Effect of temperature on water-loss 
McKittrick clay-water fluid. 


ing circulation to simulate increas 
ing temperature with depth. 

A rapid means of checking the vis- 
cosity of the fluid, without with- 
drawing fluid from the system and 
allowing it to cool, should be avail 


w 


able. 
+The water-loss and filter cake test 
should be conducted at tempera- 


tures and pressure differentials en 
countered in well conditions. 

Prior to the addition of the water- 
loss reducing agents, the fluid used 
should have constant properties for 
comparative tests of the effects of 


Jt 


the agents. 
The property being studied (in this 
case, water-loss) may vary, while 
other properties of the fluid such as 
density, viscosity, etc., should be con- 
trolled within a pre - determined 
range, such as would be necessary 
under field conditions. 

7. With the exception of the water 
loss reducing agents, materials added 
to control viscosity, density, or other 
properties, should be the same kind. 
In previous investigations involving 

evaluation of low water-loss drilling 

fluids, all of the above factors have ap- 
parently not been considered, nor has an 
evaluation system been employed where- 


> 
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TABLE 1 


Average properties of McKittrick clay- 
water fluid before circulating and heating. 








Density ; . 9.3 Ib./gal. 
Viscosity: Marsh Funnel A.P.I. . .31.0 sec, 
Stormer ... 80ep 
Initia) gel strength. 5.0 g. 
Ten minute gel strength 50.0 g 
Wass ewan ; 9.4 
Water-loss A.P.I.. . . 18.5 ec 
Filter cake thickness. . . 1/32 in 
Water-logs at 500 psi. . . 25.2 cc 
Filter cake thickness. . . 2/32 in 
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by a cost comparison to effect a given 
water-loss reduction could be made. 

Bearing in mind the factors necessary 
to compare the evaluation of low water- 
loss drilling fluid systems, the following 
program was adopted: 

1. Employment of an apparatus which 
would approximate field drilling 
conditions to accomplish the tests. 
. Treatment of a native clay fresh 
water drilling fluid with the water- 
loss reducing agent, keeping accu- 
rate check of the water-loss reduc- 
tion effected and the quantities of 
agent used; at the same time main- 
taining the properties of the fluid 
within a pre-determined range of 
viscosity, ge! strength, density, and 
pH with a commonly used field 
method for chemical control. 
. Determination of the water-loss at 
a temperature approximating that 
which the drilling fluid would reach 
during drilling (172° F.), and a dif- 
ferential pressure representative of 
well conditions (500 pounds per 
square inch). 
4. Calculation of the cost of the amount 
of water-loss reducing agent plus the 
amount of the chemicals required 
for control per barrel of fluid being 
circulated. 
Comparison of the cost to effect a 
given water-loss for a starch and na- 
tive clay drilling fluid system, so- 
dium carboxymethylcellulose and 
native clay system, and an emulsion 
and native clay system. 


do 


w 


w 


Description of Apparatus 

The apparatus which was used to cir- 
culate the drilling fluid being tested is 
termed a recirculator and was developed 
by Norman E. Martello, research engi- 
neer for Calgon, Inc., who described it 
in a recent article. 

The procedure followed in making all 
of the runs was kept as nearly uniform 
as possible. A weighed quantity of fluid 
was placed in the recirculator and 
brought up to a temperature of 172° F. 
while being circulated continuously 
After circulating for one hour at a con- 
stant temperature of 172° F., a sample 
of the fluid was withdrawn and the 
Stormer viscosity in centipoises, density 
in pounds per gallon, pH, gel strength 
in grams, and water-loss at 172° F. and 
500 pounds psi were determined. The 
first addition of water-loss reducing 
agent was then begun, and the fluid was 
circulated for one hour, after which the 
properties of the fluid were again de- 
termined. 

The viscosity of the fluid was kept 
below an upper limit of 35 centipoises 
by water dilution and sodium hydroxide- 
quebracho treatment; the density main- 
tained as closely as possible to 9.3 
pounds per gallon by the addition of 
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a commercial drilling fluid weighting 
agent of barium sulfate; the gel strength 
ratio, or thixotropic ratio (ratio of final 
or ten minute gel strength to initial gel 
strength) maintained as close to ten as 
possible; and the pH maintained be- 
tween 9.3 and 12.0. 
Considerable time 
adjusting the gel strength, viscosity, pH 
and density to maintain them within the 


was consumed in 


desired ranges during the runs, but this 
was considered necessary in order to 
evaluate the water-loss reducing agents 
on a comparable basis and because such 
conditions must generally be followed 
in field practice. 

Addition of the reducing 
agent was discontinued when the 
centration reached approximately ten 
pounds per barrel (2.5 percent by weight 
in the runs with the sodium carboxy- 


methylcellulose and starch, and 25 per- 


water-loss 
con- 


cent by volume of the oil base stock 
in the emulsion runs. 

The system was then contaminated 
with calcium (5 percent by weight of 


powdered anhydrite), the effect noted, 
and treatment made to restore the fluid 
to the desired range of properties with- 
out further addition water-loss_ re- 
ducing agent. 

A similar procedure was followed us- 
sodium 


s 
o! 


ing 5 by weight of 
chloride. 
Once the run was begun it was car- 


ried through to completion without in- 


percent 


terruption of circulation, and a constant 
temperature within plus or minus 1° F. 
was maintained. 

A materials balance was recorded so 
that the contents of the system were 
known at all times throughout the runs 


Selection of Clay 


Consideration was given to several 
factors in the selection of a suitable clay 
to be used throughout the tests. In orde: 


to approximate field conditions as closely 


as possible, it was believed that a native 
clay, commonly used in the field, hav- 
ing a fairly high yield (25 to 35 barrels 
per ton), and requiring a minimum of 
to fluid of the 


desired viscosity, gel strength, density, 


pre-treatment secure a 
pH and water-loss properties should be 
\ clay conforming to the above 
requirements, “McKittrick 
Light,” was employed to make up the 


fluid. 


used. 
known as 


base 


Preparation of Fluid 


The clay was mixed in a 20-gallon 
‘ontainer with sufficient water to insure 


complete hydration and _ stirred from 
eight to ten hours per day for a period 
of one week by means of a specially de 
signed paddle attached to a high speed 


electric stirrer to insure a maximum of 


agitation. 

After hydration for one week, the 
resulting fluid was screened by hand 
through a standard Tyler screen (100 


mesh) to remove sand and non-lhydrat- 
The fluid thin- 
water to 45 API 
continuously for 


able material. was then 


ned with seconds 
viscosity, and _ stirred 


three days. 


Prior to each run, the fluid was stir- 
red for four hours and thinned with 
water to approximately 31 seconds API 
viscosity. Average properties of the 


any heating or treatment 


Table 1. These properties 


fluid before 
are shown in 
were considered satisfactorily represen- 
tative of a field drilling fluid, and con- 
sequently, no pretreatment was required 
before commencing a run. 

the re 


making the runs in 


pilot 


Prior to 


circulator, extensive tests were 


conducted to determine the most satis- 


factory range of viscosity and _ gel 
strengths of the fluid, in order that 
these properties might be controlled and 
vet insure as wide a range of values 
as possible. For these pilot tests, 700 
cubic centimeter samples of fluid and 

















several types of viscosity treating agents 
were used. Heating of the samples was 
done in a simple water bath. No attempt 
was to 
accurate results, but rather to determine 
the 


treating 


made obtain close checks or 


in advance chemical agents to be 


for an approximate 
idea of the the fluid 


additions and treatment were made. 


and 
ot 


used 


behavior when 


The sodium hydroxide-quebracho vis 


control treatment was selected 


the 


cosity 
only type of common 
field treatment work 
cessfully on all three fluid systems. 


since it was 


which would suc- 


Effect of Temperature and Pressure on 
Water-Loss Determinations 


Properties of the McKittrick Light 
clay-water fluid at different tempera- 
tures, using differential pressures of 


100 and 500 psi as shown in Table 4, 
run through “f,” 
Since the high-pressure tester used in 


” 


number 6, tests “a 
water-loss determinations has a diameter 
of 2.125 inches as compared to the API 
3.065 the 
figures tabulated “converted 
loss” were obtained by multiplying the 
experimental results by a factor of 2.074 
to the 
have been obtained with the API tester. 


tester of inches, water-loss 


as water 


secure same results as would 
The converted water loss is plotted 
pressures of 
It can be 


seen that the relationship between water 


against temperature for 


100 and 500 psi in Figure 1, 


loss and temperature is a straight line 
on a semi-logarithmic plot. This is in 
agreement with the results of other 
investigators. 

It is routine field practice to determine 
of fluids without 
the temperature 


the API 


comparing 


the water loss con 


sidering or reporting 
the test, 


recommends 


code 


the 


although 
100°. 
water-loss characteristics of two or more 
fluids, it Figure | 
that 


obtained at 


of 
In 


can be seen from 


results should be used which were 


the same temperature in 














TABLE 2 
Properties of McKittrick clay-water fluid with additions of sodium of carboxymethylcellulose. 
| | | 
VISCOSITY | 
Sodium WATER-LOSS FILTER CAKE | — | | 
Carboy. - ' - THICKNESS | Marsh | | GEL STRENGTH 
in Fluid Converted Converted - | Funnel | | 
Run Test Percent | 100 psi.| 100 psi. 500 psi. 500 psi. | 100 psi. | 500 psi. | Density API Stormer | Brookfield| Initial | 10 Minute | Temp. 
Number} Number | by Weight ct. ce. ce. ce. In. In. | Lb./Gal. Secs. cp. Units | g. g. | pH | deg. F 
| } | | — ee — 
1 a 000 8.0 16.59 11.4 1/f4 | 1/32 92 | 31 | 10 | 0 | 5 45 | 9.6 | 84 
b .000 21.0 3/64 9.2 2.0 0 | 2 37.5 | 9.6 172 
c 100 13.2 | 2/32 9.2 | 3.5 | 20 75 1 1075 } OB 0% 
d 300 11.5 2/32 92 | 2.5 35 ie 9) | 9.5 | 72 
e .279 15.8 | | 2/39 | a1 | 6.7 | 28 32.5 | 230 10.2 | 72 
f 500 10.7 3/32 et 6.0 | 28 37 185 10.5 172 
g .700 9.4 | 3/32 | 9.0 60 | 28 7 177 io.) = 22 
h 1.000 8.5 | 2/32 | 9.2 | 255 | 30 10 60 | 10.8 | 172 
i 1.500 7.4 3/644 | 9.2 | 425 | 40 Bt er Wt | 172 
j 2.000 7.2 1/32 9.2 68.0 120 27 107 | 32 ji 172 
2 a .000 8.5 17.63 12.0 1/32 1/32 | 9.2 31 9.0 | 0 { 42 | 93 | 84 
b .000 22.0 2/32 | 9.0 | 2.0 | 0 2 ad ee 172 
c 100 17.8 2/32 | 90 | | 10.0 ‘) 2 7 «| «(98 172 
d 300 13.5 2/32 | 90 | 20.5 | so | 12 157 | 98 172 
e 377 13.1 2/32 89 | 4.5 | 50 | 27 | 190 9.2 172 
f 474 11.2 | 2/32 9.2 | } 25 | 40 | 7 | 107 | 105 172 
g 670 10.6 2/32 92 | 21.5 2 «| 5 | 7 | 104 172 
h 884 9.3 5/64 oy | 38.0 25 | 7 105 11.2 172 
i 1.020 8.8 5/64 92 | | 40.0 35 CS 8 120 11.3 172 
j 1.500 7.3 5/64 | 9.1 35.0 | 40 5 110 11.3 72 
k 2 000 7.1 5/64 ae 33.0 35 6 | 105 11.4 172 
l 2.500 | 7.0 5/64 | 93 | 30.0 | 40 | 7 | 110 172 
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order for the comparison to be of any 
value. (See Figure 1.) 

The accepted field practice is to re- 
port water-loss determinations at 100 
psi, a differential pressure which is 
considerably lower than that encoun- 
tered in the well during drilling. From 
Figure 1 it can be seen that a differen- 
tial pressure of 500 psi, which is rep- 
resentative of well conditions, 
much greater water loss 

Thus, in order to get a true picture 
of the water-loss property of a fluid, 
both for comparative purposes for dif- 
ferent drilling fluids and for considera- 
tion of the detrimental effect of the 
water lost the formation, it is im 
portant that the water-loss determination 
be conducted at a temperature and pres- 
sure approximating well conditions 


fives a 


to 


Effect of Sodium Carboxymethylcellu- 
lose on Water Loss 


Properties of the McKittrick Light 


clay-water fluid during the sodium 
boxymethylcellulose runs are shown in 
Table 2. Water-loss determinations were 
made at the beginning of the runs at a 
temperature of 84° F., using differential 
pressures of 100 and 500 psi. After 
each addition of sodium carboxymethyl- 
cellulose and period of circulation, a 
water-loss determination at 500 psi and 
172° F. was made. Viscosity, density and 
pH were kept within the limits estab- 
lished, treatment being made when nec- 
essary. 

Sodium carboxymethylcellulose 
duced an immediate increase in viscosity 
of the fluid which was controlled by the 
addition of water and with sodium 
hydroxide - quebracho treatment. Water 
dilution reduced the density somewhat 
and additions of barium sulfate were 
made when necessary to keep the den- 
sity within the desired range. (See 


Ccar- 


pro- 


lose in the fluid for run number 2 in 


Figure 2. For convenience, 
the top of Figure 2, showing the amount 


the scale at 


of sodium carboxymethylcellulose in 
pounds per barrel of fluid, is included. 
It can be seen that the addition of 
sodium carboxymethylcellulose produces 
an appreciable decrease in water loss 
until a concentration of 1 percent by 
weight, or approximately four pounds 
per barrel of fluid, is reached. The de- 
crease in water loss then levels off, and 


reduction is obtained by 
the 


no appreciable 
increasing the 
carboxymethylcellulose 


concentration of 


sodium 


Effect of Starch on Water Loss 


the fluid during the 
shown in Table 3. 
were made 


Properties of 
starch runs are 
Water-loss determinations 
it the beginning of the runs at 500 psi 
and an average temperature of 84° F 
After each addition of starch and period 
determi- 


of circulation, a water-loss 


nation at 500 psi and 172° F. was made 


Prior to the addition of any starch, 
the pH was raised to approximately 
12.0 in order to obtain the maximum 
yield from the starch and to simulate 
the conditions of high alkalinity which 
would be followed using a high pH 
to prevent fermentation of the starch. 


Increase in of the fluid with 
addition of starch was considerably 
less than the increase occurring with 
sodium carboxymethylcellulose, and less 
sodium hydroxide- 
to 


de- 


viscosity 


the < 


and 
treatment 


dilution 
quebracho was required 
control the viscosity in the 
Less barium sulfate was required 
to maintain the density at the desired 
figure. (See Table 3.) 

Converted water loss at 500 psi and 
172° F. is plotted against the percent 
weight of the fluid for 
number 4 ure 2. The scale 


range 


sired, 


starch in 


Fig 


by 


run in 


very similar to the sodium carboxy. 
methylcellulose results. Considerable de. 
crease in water loss is effected up to a 
concentration of 1 percent by weight, 
or approximately four pounds per bar- 
rel of fluid. Increasing the starch con- 
centration above this produces only a 
small decrease in water loss. 
of the fluid 

emulsion runs are shown in Table 4 
For run number 5, water-loss deter- 
mination was made at 85° F. and 500 
psi at the beginning of the run, and at 
172° F. at the same pressure before 
any addition of oil-base stock was made, 
After each addition of oil-base stock 
and period of circulation, a water-loss 
determination at 500 psi and 172° F. 
was made. For run number 6, water- 
loss determinations at both 100 and 500 
psi were made at temperatures as 
shown in the table. After a temperature 
of 172° F. was reached, oil-base stock 
was added, the fluid circulated for one 
hour between additions, and water-loss 
made at 500 and 


Properties during the 


determinations psi 


172° ¥- 

In order to secure thorough emulsifi- 
cation of the oil-base stock, it is neces- 
sary to withdraw 500 cc. samples of 
fluid from the recirculator and emulsify 
small amounts of oil-base stock in these 
samples using a high-speed mixer. De- 
crease in viscosity, reduction in density, 
and increase in volume occurred with 
each addition of oil-base stock. Above 10 
percent by volume of oil-base stock, the 
resulting emulsion foamed considerably 
Viscosity and gel strength of the emul- 
sion fluid were lower than the desired 
values in run number 5. The addition 
of some bentonite and closer control of 
pH with sodium hydroxide in run num- 
ber 6 kept the viscosity and gel strength 
within the desired ranges. (See Table 4.) 


Converted water loss at 500 psi and 








































































































Table 2.) at the top of the figure shows the con- 172° F. is plotted against percent by 
Converted water loss at 500 psi and_ centration of starch in pounds per bar- volume of oil-base stock in the fluid 
172° F. is plotted against percent by rel of fluid. for run number 6 in Figure 2. The 
weight of sodium carboxymethylcellu It can be seen that this curve is scale at the top of the figure shows the 
TABLE 3 
Properties of McKittrick clay-water fluld with additions of starch. 
VISCOSITY 
WATER- LOSS FILTER CAKE 
Starch - ——- — ——| THICKNESS Marsh GEL STRE NGTH 
in Fluid Converted Converted |———_, | Funnel : 
Run Test |Percent by} 100 psi. or i 500 psi. 500 psi. | 100 psi. | 500 psi. | Density API ae Brookfield Initial 10 Mieute Temp. 
Number] Number} Weight ce. cc. ce. In. In. Lb./Gal. Secs. Units g. pil deg. F. 
3 a 000 s 10.4 21.57 1/32 9.2 30.5 8.0 0 3 45 9.4 86 
b 000 19.0 39.41 | 2/32 9.1 5.0 0 2 62 9.6 172 
¢ .100 18.4 38.16 |} 2/32 9.4 | 6.0 0 | 2 77 11.6 172 
d .298 14.7 30.49 | 5/64 9.2 1.0 | 10 | 3 95 11.9 172 
e 472 13.5 28.00 | 5/64 9.4 18.0 25 | 5 95 11.9 171 
f 621 11.0 22.81 | | 5/84 9.2 16.0 20 7 125 11.8 172 
g 883 9.0 18.67 2/32 9.2 26.0 40 10 150 11.8 172 
h 1,170 7.2 14.93 | 2/32 9.1 21.0 30 12 120 12.2 172 
i 1.411 5.3 10.99 | 5/64 9.4 20.5 30 5 55 12.0 172 
4 a 000 12.0 24.39 1/32 93 | 31 8.0 0 3 37 9.3 2 
b 000 21.0 43.55 | 2/32 | 9.2 5.0 0 3 57 9.5 172 
c .200 18.0 37.33 | 5/64 | 9.2 6.0 0 10 90 11.9 172 
d 448 13.0 26.96 5/64 9.3 10.0 10-15 5 77 11.9 173 
° 693 10.4 21.57 5/64 9.3 13.5 15 10 77 11.9 172 
j 986 | 8.6 17.84 5/64 92 | | 15.0 20 7 87 11.5 172 
g 1.280 | 7.6 15.76 5/64 9.2 | | 24.5 45 12 127 11.1 171 
h | 1.657 6.3 13.07 5/64 | 28.0 50 12 87 12.1 173 
i | 2.452 5.7 11.82 5/64 9.2 | 33.0 30 15 105 12.0 172 
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AMERICAN IRON 


VALVES & SEATS 


Our exclusive design 
first brings lip of insert 
in contact with top of 
seat... 


Taper of insert is next 
brought into contact 
with taper of seat. . 


Taper of valve body 
next contacts taper of 
Seat... 


Bottom of Valve body 
then contacts top of 
webs in seat, but only 
after being cushioned 
by three previous con- 
tacts. 


: We}: s Available Thru Your Supply Store 
AMERICAN TRON & MACHINE WORKS of oR 


Oklahoma ‘City, Oklahoma—Box 1177—Phone L. D. 518—District Office, Houston, Texas 
Export Office: 420 Lexington Ave., New York City, N. Y. 


Designed right! Made right! That’s why 
you get more from your pumps with 
American Iron Valves & Seats! You get extra 
service from our famous Compound 808 
insert — the only insert kept in constant 
compression for longer life! In our three web 
seat design (originated by American Iron) 
you get the greatest fluid passage consistent 
with long-lasting performance, From start to 
finish . . . feature after feature . . . these 
valves and seats are designed right, made 
right — precision made — for long-lasting 
performance! 









REMEMBER THERE IS AN “AMERICAN IRON” SERVICE MAN IN EVERY ACTIVE FIELD 


NN Oh OD OS 
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os 1.0 5 


c 
°o 


agents. 


concentration of oil-base stock in_ bar- 
rels per barrel of fluid. It can be seen 
that the water loss of the fluid prior 
to the 


is considerably higher than the water 


addition of any oil-base stock 


loss for runs 2 and 4. No explanation 
I 


for this is offered, although it may 
possibly be due to the longer period of 
circulation in run number 6. A rapid 


reduction in water loss occurs with the 
addition of 5 percent by volume of 
stock and reduction 


until 25 


oil-base continues 


to occur percent by volume 


is reached. In run number 5, the con- 
centration of oil-base stock was _ in- 
creased to 30 percent by volume but 


produced very little decrease in water- 


loss from the 25 percent figure. In 
addition, in run number 5, the last 5 
percent of oil-base stock did not com 


pletely emulsify in the fluid 


Cost of Treatment 


In tables 5, 6, and 7 are shown the 
calculations made to determine the cost 
of treatment to obtain a n 
water loss. 


decrease 


These calculations are based on tl 
following unit costs of materials: 


Sodium carboxymethyl- 


COUUMIOBE oe os oss $0.70 per Ib 
Sodium hydroxide..... 0.035 per lb. 
eee eee 0.09 per Ib 
Sarium sulfate......... 0.016 per Ib. 
Starch O15 © per ib. 
RNB oe ode ow oH 9% 0.0215 per Ib 


0.08 per lb 

Oil-base stock 8.00 
Values in Table 5 were based on results 
from number 2, in Table 6 
run number 4, and in Table 7 


number 6. 


Barium carbonate 
per bbl 


run trom 


from run 


The method of calculation of costs 
was essentially the same for all three 
tables. Knowing the total 
fluid in the recirculator for the run and 
the density of the fluid, the volume 
of fluid was calculated in barrels. From 


recorded, the 


weight of 


the materials balance 
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FIGURE 2. Decrease in water-loss obtained with water-loss reducing 


oO 
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2.0 25 oo 2.00 








weight in pounds for each addition of 


material was recorded. From _ these 


figures the concentration in pounds per 
barrel for each material was then cal- 
Knowing the the 


system in barrels, the concentration of 


culated. volume of 
each material in pounds per barrel, and 
the cost of the material per pound, the 


calculated for 


cost of treatment was 
each water-loss reduction 

\s indicated in the headings of the 
tables, the figures for amounts. of 
materials and costs are cumulative. Pro- 
geressing from left to right is shown the 


amount and cost of the water-loss ré- 


ducing agent, the amount and cost of 
maintain 


the chemicals necessary to 


the properties in the desired ranges, 
the total cost of treatment, and the 
cost of treatment per barrel of fluid 
for the water loss obtained 

The first entry in the tables shows 
the water loss of the fluid before ad- 
dition of any materials was made. Since 
the water loss of the fluid was not the 
same during the three runs before the 


addition of any materials, in order to 


properly compare the cost of treatment 
or =the 


percent decrease in water loss is shown 


reduction in water loss, the 


Comparsion of the cost of treatment 
for the three water-loss reducing agents 


The 


decrease in water loss is plotted against 


can be seen in Figure 3. percent 


the cost of treatment in dollars 
of fluid 
to Figure 3, the 


’ 


per 


barrel for the three agents 


Referring following 
information can be secured: 
1, “bo 


in Water 


a 25 percent reduction 
fluid, the 


economical agent to use would be starch, 


obtain 
loss of the most 


followed by sodium  carboxymethyl- 
cellulose and emulsion 
2. To obtain a 50 percent reduction in 
water loss of the fluid, starch would be 
the most economical, followed by emul- 
sion and sodium carboxymethylcellulose. 
3. To 


ll water 


a 75 percent reduction 


the fluid, 


obtain 


loss of emulsion 


300 400 5.00 600 720 800 900 
COST OF TREATMENT IN DOLLARS PER BARREL OF FLUID 

























FIGURE 3. Cost of treatment for water-loss reduction. 


would be the most economical tollowed 


by starch and sodium carboxymethy 
cellulose 
4. In relative 


above 40 


sodium carboxymethylcellulose is 


magnitude of costs, 


percent reduction in water 


le SS 


considerably higher than starch or 


emulsion treatment 


5. Maximum percent reduction in 


water loss can be obtained using emu! 
when cost of treatment 


sion treatment 


increases beyond $2.25 per barrel of 
fluid. 

In comparing the three fluids, it must 
be recognized that several other factors 


enter into the over-all cost of using a 


particular type of water-loss reducing 
agent. One important factor which is 
not included in the tables nor _ rep- 
resented in the figures, is the effect of 
calcium or salt contamination on the 
fluids and the additional cost of treat- 
ment involved, 


It should be pointed out that in the 


use of sodium carboxymethylcellulose, 
no additional cost of treatment is in- 
curred for either calcium or salt con- 


tamination, and no appreciable change 


in water loss occurs. 

With the starch fluid, treatment for 
calcium contamination increased the 
cost from $2.621 per barrel to $4.465 
per barrel; with the emulsion fluid, 


treatment increased the cost from $3.32] 
to $5.040 per barrel. A commercial cal- 
cium treating agent of barium carbonate 
the 


water-loss of 


used to calcium con- 
The both of 


the fluids, starch and emulsion, returned 


Was remove 


tamination. 


to approximately the same values when 
the calcium contamination was removed 

Salt contamination caused an increase 
in cost from $2.621 to $3.641 per barrel 
of the starch fluid to restore the water 
approximate value before 
contamination. With the emulsion fluid, 


the cost increased from $3 231 to $6 104) 


loss to its 


per barrel, 


l'rom the above, it can be seen that 
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When of is deep, go 
of after it with confidence. Put a Unit Rig 
Model U-30 on the job and learn the 
a LJ meaning of fast, efficient drilling. The 


ing several years of intense engineering work 








| that brought the U-30 from the drawing 








hss board to field is paying off in satisfaction 
at- | for Unit Rig customers. Yes, when you've 
got to go DEEP... specify the U-30, the 


The U-30, designed for deepest well 
drilling, is one compact unit that can compact, portable unit with finger-tip 


* easily be moved on ONE truck. Write 
EQUIPMENTCO 
(SA. OKLAHOMA y | 


controls. 





Tu 






n for complete. information. 
SA 











DESIGNED FOR THE JOB....@ 


Exclusive Export Representative 
MID-CONTINENT SUPPLY CO. 
4? Broadway, New York City 

}R-A.12 Cable Address: MIDUNITRIG 





prolonged contamination by either salt 
or calcium would soon increase the cost 
of the starch and emulsion fluids beyond 


these temperatures and pressures should 
conditions 
the 


approximate well 


5. A comparison of water-loss 


6. The behavior of McKittrick Light 
clay-water fluid when treated with the 
three water-loss reducing agents is as 


follows: 















































































































































that of the sodium carboxymethylcel- ‘haracteristics of McKittrick Light clay- 
lulose water fluid when treated with sodium (a) Addition of sodium carboxy. 
carboxymethylcellulose, or starch, or methylcellulose in small amounts 
Summary and Conclusions il-base stock shows the following: causes a rapid rise in viscosity 
From the results obtained in this (a) Starch and soca paeaalsadnipecite i which must be controlled by 
investigation the following conclusions cellulose fluids yield very similar water dilution and chemical treat- 
ie aia iilall | sess oe water loss - ment. 
: (Db) 0 ‘ rer > > ‘ Z ; ‘ 
1. An apparatus such as the recircu ? q P 7 hamhcns oe _—e (b) Reduction in density, caused by 
: ; ; ; ; u gives <¢ arper reduc i] <P 3 . 
lator used in the investigation provides ; eit 1 “ge a. wie . water dilution to decrease viscos- 
. . . ater loss than starc sodiur : 
a satisfactory method of simulating con- 2 ie bag ; “re “i i Oe eee ity, must be overcome by addi- 
a 4': . -arboxymethylce se ; is 
ditions that a drilling fluid would en- ssantaraie shades ines aaeee. tion of a weighting agent, when 
: c) With starch and sodium carboxy : : 
counter in a well. x = sodium carboxymethylcellulose is 
i ; methylcellulose, reduction in E eile 
2. Water loss increases with tempera , ; added for water-loss treatment. 
P Auid sak Whe Wesated, water loss occurs until a concen- C 5 cece ; ae 
ur ra flui m do cKittric : : rise r , 
; < i “i es se a OR! tration of 1 percent by weight o1 he? ihe " pina — bu 
ight clay and water, the relationshi ; ‘ . : ; 
b 8 ; ie ee sii ; as P approximately four pounds per _ 9 sheep ” aenknd with a 
1g a straight line when plotted on Fae starc ar- 
wg ‘ a - isailes barrel of fluid is reached, after iba nt re si ey a 
semi-logarithmi ‘? ; Seat? . xy 2 ‘ . 
mi-logarithmic pape . shdch: tin ca as oxymet ly ei ulose fluid; rise in 
3. An appreciable increase in water (d) Appreciable reduction in water a ein an gel — 1s less, 
loss occurs with increased differential loss occurs with emulsion fluid and properties can be maintained 
pressure, as shown by the results ob until a concentration of 25 per- easier. 
tained using McKittrick Light clay cent by volume of oil base stock (d) In making an emulsion fluid, com 
water fluid at 100 and 500 psi. is used, after which a negligible plete emulsification of the oil-base 
4. In order to accurately compare reduction occurs, stock in the clay-water fluid re 
water-loss characteristics for different (e) The water-loss value for all three quired extreme turbulence. 
fluids and in order to obtain a more agents is approximately the same (e) Pronounced reduction in viscosity 
representative idea of the actual water when the concentration of starch and gel strength occur when oil- 
lost to the formation from the drilling or sodium carboxymethylcellulose base stock is added to produce 
fluid, water-loss determinations on dif- is 2.5 percent by weight and the an emulsion fluid; addition of 
ferent fluids should be conducted at concentration of emulsion is 25 some bentonite and increase in 
the same temperatures and pressures; percent by volume pH by addition of sodium hydrox- 
TABLE 4 
Properties of McKittrick clay-water emulsion fluid. 
= — = ES 
VISCOSITY 
Oil Base WATER-LOSS FILTER CAKE ap ay 
Stock in |———— — THICKNESS Marsh GEL STRENGTH 
Fluid Converted Converted | -———_;-- Funnel nt —--- 
Run Test |Percent by} 100 psi.j| 100 psi. 500 psi. 500 psi. | 100 psi. | 500 psi.| Density API Stormer | Brookfield} Initial | 10 Minute Temp. 
Number] Number} Volume cc. cc. ce. ce. In. In. Lb./Gal. Secs. cp. Units i 2. pH deg. F. 
5 a .000 11.5 23.85 2/32 9.2 31.5 7 0 7 40 9.3 85 
b .000 21.5 44.59 2/32 9.2 3 0 3 55 9.3 172 
c 5.000 12.1 25.10 2/32 9.1 2 0 2 30 9.3 172 
d 10.000 10.0 20.74 2/32 9.0 2 0 l 3 9.3 172 
6 15.000 7.9 16.38 2/32 8.9 1 0 0 0 9.2 172 
f 20.000 6.9 14,31 2/32 9.2 5 0 2 20 10.5 172 
4 25.000 5.5 11.41 2/32 9.3 20 25 10 70 11.0 172 
h 30.000 5.2 10.78 2/32 9.2 3 0 5 55 10.9 172 
6 a .000 14.0 29.04 18.4 38.16 1/32 1/32 9.1 31.5 3.5 0 1( 35 9.3 86 
b 000 16.0 33.18 20.2 41.90 | 1/32 1/32 104 
c .000 18.4 38.16 22.9 47.50 3/64 3/64 122 
d .000 20.5 42.52 25.9 53.72 3/64 3/64 140 
e .000 23.6 48.95 29.3 60.77 2/32 2/32 158 
f .000 27.2 56.41 33.9 70.31 2/32 2/32 3.0 0 2 50 9.3 172 
4 5.000 21.8 45.21 5/64 9.3 3.5 0 2 32 10.0 172 
h 10.000 17.5 36.30 2/32 9.3 10.0 10 . 60 10.5 172 
i 15.000 14.3 27.66 2/32 8.9 8.0 0 2 47 10.8 172 
j 20.000 9.3 19.29 2/32 9.1 12.0 10 6 70 11.5 172 
k 25.000 5.8 12.03 =e 9.0 5 20 7 85 11.0 172 
TABLE 5 
Cost of treatment using sodium carboxymethylcellulose to obtain decrease in water-loss. 
SODIUM CARBOXYMETHYLCELLULOSE BARIUM SULFATE SODIUM HYDROXIDE QUEBRACHO 
- — queue mane - so eeeaiecmes, (emcee eee meceeiats CT meee = Total Cost Cost Water- Decrease 
Cumulative | Cumulative | Cumulative | Cumulative | Cumulative | Cumulative | Cumulative | Cumulative | Cumulative | Cumulative for Per Bbl. Loss in Water- 
Percent by Weight Lb./Bbl. in Cost Weight Cost Weight Cost Weight Cost Treating | of Fluid | Converted Loss 
Weight Pounds Fluid Dollars Pounds Dollars Pounds Dollars Pounds Dollars Dollars Dollars {500 psi cc.| Percent 
000 -000 000 000 000 000 45.63 .000 
100 0203 3878 0142 0142 .2740 36.94 19.08 
300 .0610 1.162 0426 .0426 8221 28.00 38.63 
377 .0766 1.461 0536 0536 1.0345 27.17 40.46 
A74 0961 1,832 .0673 1.764 0282 .0406 .00142 .0232 .001827 .09875 1.9059 23.23 49.09 
.670 .1361 2.595 0953 .12675 2.4462 21.98 51.83 
284 1795 3.421 1256 .0610 002139 .03022 .00274 .158679 3.0624 
.0928 .003250 .05075 .00456 -16161 3.1190 19.29 57.53 
1.020 .2075 3.960 .1450 -18101 3.4934 18.25 60.00 
1.500 3045 5.815 2135 -24951 4.8155 
1218 .004260 0813 00731 25327 4.8881 45.14 66.82 
2.000 4064 7.740 .2843 32407 6.2545 14.73 67.72 
2.500 -5076 9.680 3552 3.528 0564 .1420 004960 .1025 00914 42570 8.2159 14.52 68.18 
82 « Drilling Section WORLD OIL « February 1, 1949 
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Bethlehem’s aim is to produce the most serviceable 
_¥___—s- oil-country rope in the business ... to give you a 
ee k= dollar's worth for every dollar you spend. To 
achieve this goal, we exercise the most painstaking care in every 
step of manufacture—care that goes beyond the usual limits. 
Obviously, the true cost of a rotary line is not the price per foot, 
but the cost per unit of work it does in its life. With this in mind, we 
invite you to stack Bethlehem rope against any competitive lines of 
your choice. Definite comparisons are now possible on a ton-mile 
basis, and we welcome them. 
Bethlehem oil-country ropes are the product of long research and 
intensive study of present-day drilling. Next time, rig with Bethlehem: 
check your records. It won't be long till you see what we mean. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Export Distributor: Bethlehem Steel Export Corporation 


When you think WIRE ROPE... think BETHLEHEM 
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ide must be done to secure the sodium carboxymethylcellulose or emul- calcium contamination might be used 


desired viscosity and gel strength. sion to reduce the water-loss characteris- 

Contamination with 5 percent by _ tics, several interrelated factors must be 

weight of powdered anhydrite or salt considered, among which are the fol- 
has no appreciable effect on water loss, lowing: 


which would be cheaper. 
9. The native clay used in the base 
fluid may exercise a dominant influence 


in selection of the water-loss reducing 


viscosity or gel strength of a McKittrick 1. The desired percent reduction in agent. 
Light clay-water fluid to which sodium water loss may govern the selection of It is realized that the multitude of 
carboxymethylcellulose has been added. the agent, i.e., if maximum percent re- factors entering into the comparison of 


8. Considerable chemical treatment of duction is necessary, it may be required cost of treatment for water-loss reduc- 


McKittrick Light clay-water fluid is to use an emulsion fluid; if only 50 tion 
required to restore or maintain desired percent reduction is necessary, starch follow set rules. However, it is believed 
water loss, viscosity and gel strength would be the most economical agent. that results obtained from an investi- 
2. The effects of calcium or salt con- gation such as the one discussed here- 
selection of | with can be used to advantage in appli- 
cation to field problems. 


cannot be inflexibly established to 


properties when contamination by pow- 
dered anhydrite or salt occurs if starch tamination may govern the 
or emulsion is being used to reduce the agent; if prolonged contamination is 


water-loss. to be expected, sodium carboxymethyl- ACKNOWLEDGMENT 
a al . é ‘ 7) 8 ves 

9. A comparison of the cost of treat- cellulose should be selected; if only The writer wishes to express his thanks 
ment of McKittrick Light clay-water slight contamination is expected, either and appres iation to Norman - Martello 
; : i 5 ; ‘fesearcn engineer, algon, nC.. or 1IS ad- 
fluid using sodium carboxymethylcellu- starch or emulsion may be used with vice and assistance in the conduct of this 
; pia. 7 eas 5 x ae : : ore = , investigation, and to the firm of Calgon, Inc 
lose, starch or oil base stock to effect proper chemical treatm¢ nt. for the use of their laboratories, equipment 
reduction in water loss shows the 3. The possibility of the relative ef-  4nd_ facilities. The author is indebted t 
x Professor H. G. Botset, Department of Petro- 


following: fectiveness of different types of viscosity leum Engineering, University of Pittsburgh 
(a) To obtain a 25 percent reduction treating agents must be considered; for = criticism and review of this 
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in water loss the most economical example, phosphate treatment is rela- 
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agent to use is starch, followed tively ineffective on sodium carboxy- : a : 
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and emulsion, cessfully on starch fluids. vol. 136, 1940. 
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in water loss, the most economical nated by salt, the possibility of convert- tute of Mining and Metallurgical Engineers 

é ee ae: c 6 : athe ‘ Petroleum Technology, T. P. 2227, June, 1947 

arch, followe ste a saturated salt sage 
agent to use is starch, followed ing the system to a saturated salt Sesnc te MF. “ieatieeesat Se diaea is 
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methylcellulose. 5. Using starch fluids, the relative 1939. 
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: ; A Containing Carboxymethylcellulose, Ameri 
in water loss, the most economical mentation of the starch must be con- can Petroleum Institute, Drilling and Produc 
é ee as fol . .d , “" ee tion Practice, 1946. 
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TABLE 6 
Cost of treatment lin starch to obtain Gecroves in water-loss. 
STARCH BARIUM SULFATE | SODIUM HYDROXIDE | QUEBRACHO | | 
—-— l ; al | Total Cost Cost | Water- Decrease} 
Cumulative Cumulative Cumulative Cumulative Cumulative ve | Cumulative | Cumulative | Cumulative Cumulative for Per | Loss in Water- 
Percent by | Weight Lb./Bbl. in Cost | Weight | Cost Weight Cost | Weight Cost | Treating | of Fluid | Converted Loss 
Weight | Pounds Fluid | Dollars | Pounds | Dollars | Pounds Dollars | Pounds Dollars | Dollars Dollars |500 psi ce.| Percent 
} | | = | 
000 000 000 000 | | | 000 | 000 | 43.55 000 
.200 04175 | 782 | 006216 0535 =| = .001875 | | (OO8g1 | 515 37.33 | 13.08 
448 .09360 1.752 | 01405 | 1.110 | 01768 | 0268 002406 | 036011 | 6743 | 96.96 | 38.09 
693 1450 | = 2.715 02175 0645 | .002261 | 0378 003400 045091 8443 21.57 50.47 
O86 2060 3.820 03090 | | | | 913 | 007900 | 58741 1.0999 | 17.84 59.04 
1.280 | 2678 | | =(4.965 04015 | | .067991 | 1.2731 | 15.76 63.81 
1.651 | 3445 | 6.380 05170 3.330 05304 .1070 003750 | | } .116390 | 2.1793 | 13.07 69.99 
2.452 5120 9.481 | 07680 | | | 141490 | 2.6439 | 11.82 72.86 
| | | 
TABLE 7 
Cost of treatment using incsmmananet to obtain mecronse in water-loss. 
— = a  ——— * ‘ens ‘ | z | oe —— « > ta? ae oe se = | | 
SODIUM | 
OIL BASE STOCK BARIUM SULFATE HYDROXIDE QUEBRACHO BENTONITE | } 
2 | Total Cost! Cost Water- | Decrease 
Cunelative Cumulative sy Cumulative Cumulative|C umulative| [Cumulative wk Cumulative Cumulative | Cumulative| Cumulative for | Per BBI. | Loss in Water- 
Percent by{ Volume | Lb./ Cost Weight | Cost Weight Cost Weight | Cost | Weight Cost freating | of Fluid | Converted Loss 
Volume Bbls. in fled | Dollars | Pounds | Dollars Pounds | Dollars Pounds | Dollars | Pounds Dollars Dollars | Dollars |500 psi. ce.) Percent 
| | aa | 
000 .000 000 000 | | } .000 000 | 70.31 | 000 
5.000 002405 0499 01926 | = 1.108 .01765 03305 001158 | .38068 | .7911 | 45.21 | 35.70 
10.000 004810 | .0998 03852 | 06610 | .002316 02205 001985 | | .060471 | 1.2566 36.30 48.37 
15.000 | .007215| 1487 | .05778 | | 1079731 | 1.6569 29.66 | 57.82 
20.000 009620 | 1996 | 07704 10925 003822 04410 003970 1800 003803 106285 | 2.2087 19.29 | 72.56 
25.000 | .012025 -2495 | .09630 | 2.206 .03530 16445 .005760 .07548 00678 | 5400 | 011409 155555 | 3.2324 | 12.03 | 82.89 
| | | 
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L, IS generally known in the petro 
leam industry that drilling muds have 
a more complex flow behavior than true 
fluids, yet it is still common practice 
to express the flow properties of muds 
in terms of a single viscosity value 

The flow properties of true fluids are 
accurately defined in the regions of vis 
cous and turbulent flow by Poiseuille’s 
law and the Fanning equation, respec 
tively. These two equations require a 
knowledge only of the viscosity and 
density, which are easily determinable 
characteristics of a true fluid. It is un 
fortunate that most drilling muds are 
net true fluids, 


materials which obey the laws of plas 


but are instead, plastic 
tic flow. 

Although the difference between plas 
tic flow and the flow of true fluids was 
recognized at an early date, a satisfac 
tory quantitative expression for plastic 
flow was not developed until about 1920, 
when E. C. 


book, “Fluidity and Plasticity.” Bing- 


Bingham’ published his 
ham’s equation was found to be appli 
cable and useful to industries dealing 
with ceramics, paints, sewage disposal, 
and soil physics. Evans and Reid’ of 


the Burmah Oil Company, Ltd., com- 
prehended the importance of mud flow 
properties in the applications of the 
Bingham equation to certain drilling mud 
problems. Also Gregory,?> Ambrose," 
Loomis,’ Pigott,*.* and a number of other 
investigators recognized the anomalous 
character of drilling mud but infortu- 
nately, little advantage has been taken of 
such available 
drilling problems. Wilhelm and Wrough- 
ton,” and Loeffel® in 1939 studied the 


variation of cement slurry viscosity with 


information in solving 


rate of shear, and Caldwell and Bab- 
bitt® in 1941 published a paper relating 
to the flow of sludges and other sus- 
pensions in pipe, giving equations which 
were verified experimentally. 
Notwithstanding the significant amount 
ot past work conducted on plastic flow, 
there appeared to be an unfortunate gap 
between theory and its general applica- 
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THE NECESSITY for complete data on 
flow properties of drilling fluids has 
been recognized, but lack of a con- 
venient method for determining such 
properties has hitherto prevented 
development of mud flow data for 
routine application to drilling prob- 
lems. Knowledge of the flow char- 
acteristics of drilling fluids is of ad- 
vantage in nearly all phases of drill- 
ing operations. Some of the more 
important applications relate to loss 
of mud to drilled formations and se- 
lection and design of muds and mud 
circulating systems to obtain opti- 
mum rates of circulation to remove 
bit cuttings and increase drilling 


rates. 


tion to drilling problems involving the 
flow of drilling mud. The investigation 
described herein was undertaken for the 
purpose of developing a simple method 
of determining the flow characteristics 
of drilling fluids and applying the in 
formation to drilling problems. 

Theory of Plastic Flow 

The differentiation between plastic 
materials and true fluids was expressed 
in 1859 by Clerk Maxwell” in his “The- 
ory of Heat”: 

“If the form of the body is found 
to be permanently altered when the 
stress exceeds a certain value, the 
body is said to be plastic, and the 
state of the body when the alteration 
is just going to take place is called 
the limit of perfect elasticity. If the 
stress, when it is maintained con- 

stant, causes a strain or displacement 
in the body which increases continu- 
ally with time, the substance is said 
to be viscous. 

“When this continuous alteration of 
form is only produced by stress ex- 
ceeding a certain value, the substance 
is called a (plastic) solid, however 
soft it may be. When the very small- 
est stress, if continued long enough, 
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constantly increasing 


will cause a 


change of form, the body must be 

regarded as a liquid, however hard it 

may be.” 

A graphic illustration of the differ 
ences between plastic flow and true fluid 
flow is shown in Figure 1, representing 
flow in a cylindrical pipe. For a true 
fluid the 
streamline flow is proportional to the 


pressure differential during 
velocity, resulting in a straight line pass 
ing through the origin, the slope of 
which is a direct function of the vis 
cosity. Under conditions of plastic flow, 
the pressure differential plus a constant 
is proportional to the velocity, the con 
stant being a direct function of the ini 
tial shearing stress or yield value of the 
piastic material. The slope of the plasti 
curve is proportional to the reciprocal 
of the mobility as Bingham defines it, 
or to the coefficient of rigidity of the 
material as defined by Caldwell and 
Babbitt. The 
fluid at any given velocity is propor 


viscosity of the plastic 
tional to the slope of a line from a 
point on the plastic flow curve corre 
sponding to the given velocity through 
the origin, thus it can be seen that the 
viscosity will be an inverse function of 
the velocity. 

In drill pipe or annulus, the shear 
ing force on the material is greatest at 
the pipe wall and decreases with dis- 
tance from the wall. At low velocities, 
the shearing force at some point inside 
the tube may become insufficient to 
overcome the yield value of the plastic 
The material inside this radius will then 
flow as a solid plug, causing the down 
ward trend as the plastic flow curve ap- 
proaches zero velocity. 

At higher velocities the flow of plas 
tic material becomes turbulent, as does 
the flow of a true fluid. The velocity at 
which this occurs is known as the crit- 
ical velocity, and above the critical ve- 
locity driJling muds behave in the same 
manner as true liquids in that the pres 
sure differential is a function of a higher 
power of the velocity. 
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FIGURE 2 (Upper Right). Correlation between turbulent viscosity and rigidity 
as determined in experiment for two-inch ID tubing. 
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FIGURE 3 (Lower Left), Friction factor vs. Reynolds number chart for calcu- 
lation of turbulent flow pressure drops. 
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Laminar Flow of Plastic Materials 


Bingham showed that the complete 
laminar flow curve of plastic materials in 
pipe could be expressed as follows: 

1 a® 


Wim Ba tot Lae) 0 


a 


— = volume rate of flow (cubic feet 

t per second) 

R= radius of pipe (feet) 

rigidity of the mud, pounds per 

second feet 

A= shearing stress at the pipe wall 
(absolute units) 

a= shearing stress necessary to over- 
come the internal friction or 
yield value. 





In this equation, the shearing forces, 
A and a, are in absolute units. To con- 
vert to more useful gravitational units, 
let 





p= A , tp = shearing stress (2) 
g (Ibs./sq. ft.) 
ty =-* t= yield value (3) 
g (Ibs./sq. ft.) 
Then: 
ABE gM) 
t a 3 TS "ay 
(4) 
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or 32 DVp/n, or 4mVp/u, or 12 &8mVp/n 


The mean flow velocity is: 


oBe(,—4- 444) 


~ 4n 3 3 ae 
(5) 
It can be shown that: 
DP 
i. 6 
ees (6) 


where P is the pressure gradient in 
Ibs./sq. ft., L is the pipe length, and 
D the pipe diameter. 

Substituting this value of tp in Equa- 
tion 5, 


_ Rg (BE 4 64t,L? ) 
Vex (a ee is 
aia a te 

(7) 


The last term is necessary to obtain 
accurate values only when V is small; 
for larger values it may be omitted with 
negligible error. The equation then be- 
comes: 


V<= go (2 whist Se ) 
8n \ 4L is 


16Lt, 32nVL 
Pe 0th _ Yon vVis 
3D = gD’ 
Expressing P in the more common units 
of Ibs./sq. in. 


ie 4 oat 
27D | 9¢D? 


The yield value (ty) and rigidity (n) 
of a mud can be determined from pipe 


(9) 


(10) 





© as the ordi- 





flow data by plotting DA 
nate and ~ as the abscissa. The yield 





value is as equal to % of the inter- 
cept of the straight line portion of the 
curve on the tp axis, and the rigidity is 
equal to the slope of the straight line 
portion of the curve. 

If the yield value and rigidity are 
known, the complete plastic flow curve 
for any size pipe can be obtained with 
Equation 7 and the approximate curve 
Equations 8, 9, 


can be obtained with 


or 10. 
Critical Velocity 


The apparent viscosity of a mud flow- 
ing in any size of pipe at any velocity 
can be found by equating Poiseuille’s 
equation, 
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flow 


dity 


Icu- 


(9) 


Lits 


10) 


n) 
pe 


di- 


old 


ne 


V- 


ty 


aa (11) 


with Equation 9 and thus obtaining an 


expression for the apparent viscosity (u) 
in terms of yield value and rigidity. 


i gDty EY 
6V 


n 


It has been experimentally determined 
by several investigators that the critical 
velocity for muds normally occurs at a 
Reynolds number of 2000 to 3000. The 
critical velocity may be located by sub- 
stituting the above value for u, setting 
the new form of Reynolds number equal 
to 2000 and to 3000 and solving 


P — 


yay ‘D*typg ; 
vy. <= 1000n + 1000 Vv ™ +3000 
; nr 
| ws Deen 
n? —— 
vy. —_1500n ++ 1500 V +4500 — 





pD 
A more accurate calculation of the crit- 
ical velocity under uniform flow condi- 
tions may be made by use of the Fan- 
ning equation 


72 

Ap= 4tLVp (14) 
2gD 

with Equation 9. The resulting equation 

is also a quadratic with respect to Ve 


\/ n? + fD*tyeg_ (15) 
a. 1 See: 

pfD 
Since the Fanning friction factor, f, is 
dependent on the velocity, the solution 
of this equation must be made by trial 
and error. 

In actual practice the flow conditions 
of drilling mud are not uniform due to 
the use of reciprocating pumps, vibra- 
tion, drill stem rotation, etc., so that 
turbulence will usually occur at the 
lowest critical velocity. Under these cir- 
cumstances, Equation 12 will probabiy 
give results as satisfactory as those ob- 
tained by the more elaborate Equa- 
tion 15. 


Turbulent Flow of Plastic Materials 

Above the critical velocity the flow 
of drilling muds is turbulent, or hy- 
draulic, and resembles that of true fluids. 
Caldwell and Babbitt? stated that the 
familiar friction factor versus Reynolds 
number chart may be used with the 
Fanning equation, Equation 14, for tur- 
bulent flow of sludges and such similar 
suspensions, provided the viscosity of 
the dispersion medium is used. 

It was found in the experiments de- 
scribed later in this paper that compu- 
tations for drilling muds based on this 
method resulted in pressure drops lower 
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- 2000) (12) 


- 3000) (13) 


than observed values. Inasmuch as the 
factor vs. Reynolds 


been estab- 


correct friction 


number relationship had 
lished with water in the writers’ ex- 
periments for two-inch I.D. pipe, it was 
possible to compute the effective tur- 
bulent viscosity for the muds used in 
these tests. These viscosities varied from 
2.5 to 12 centipoises, instead of being 
equal to that of water; also, Pigott* has 
shown turbulent viscosities of three and 
five centipoises, respectively for two 
common muds. However, it developed 
that a reasonably good correlation could 
be drawn between the turbulent viscos- 
ity and the rigidity, as shown in Figure 














EY 


FIGURE 5. The rotational viscosimeter used for 
drilling muds. 


2, even though the data points exhibit 
a somewhat scattered pattern. 
The Reynolds number, as ordinarily 


expressed for hydraulic fluids, is 


DVe_ 
u 


Re= 


For drilling muds, however, the data 
from Figure 2 suggests that this should 
be altered to the following empirical 
relationship 


Re= 32 DVp 
n 


(16) 


for calculations of critical velocity pres- 
sure relations and determination of the 
Fanning friction factor. Good results 
were obtained by using this relationship 
in the Fanning equation for calculations 
of turbulent flow pressure differentials. 
Figure 3 shows the friction factor vs. 
Reynolds number relationship for flow 
in several types of pipe and in annuli. 
Curves 1 and 2 were taken directly from 
Walker, McAdams and Gilli- 
land.” Curves 3 and 4 were estimated 
from Pigott’s data. 

All of the equations given here are 
applicable to annular flow provided the 
value 4m, where m is the hydraulic 
radius, is used in place of D. 


Lewis, 


4 (DP — De) (17) 
B=" G4) ge 





Apparatus for Measuring Mud Flow 
Constants 


Consideration of the advantages and 
disadvantages of various instruments for 
determining the necessary mud flow 
constants for use in plastic low equa- 
tions leads immediately to discarding 
actual pipe flow methods. Pipe flow 
tests require relatively large scale appa- 
ratus and large mud samples, are time- 
consuming, and require more than one 
operator. Capillary tube methods were 
considered since the method is funda- 
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Mud Flow Measuring Tank 


SMALL SCALE PIPE FLOW APPARATUS | 
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FIGURE 6 (Upper Left). Schematic diagram of three-eights-inch ID pipe flow test. 


FIGURE 7 ((Upper Right). Schematic diagram of two-inch ID pipe flow test. 


FIGURE 8 (Lower Left) 


Plot of rotational viscosimeter data for determination of mud 


flow constants. 
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mental and has been well developed 
both in the field of true liquids and for 
plastic flow measurements. Unfortt- 
nately, this method is not entirely suit- 
able for use with drilling muds because 
of the coarseness of a large part of the 


suspended phase of the mud. Falling 
ball 
suited to 
opacity of the mud prevents visual ob- 


fall of the 


viscosimeters were obviously un- 


drilling muds because the 


servation of the rate of 
spheres. A third method showing most 
promise involved the use of a rotational 
viscosimeter. 

Several rotational viscosimeters are 
available commercially; however, none 
of these is completely suited for drilling 
mud determinations. Instruments of the 
McMichael type, in the outside 
cup rotates, must operate at low speeds 
to prevent the fluid being thrown out by 


which 


centrifugal force. These slow speeds do 
not allow measurements in the complete 
flow range. The Stormer type is capable 
of operation over satisfactory speed 
ranges, but its baffled 
heterogenous flow conditions which are 


cup produces 


not well suited to mud flow determina- 


tions. Also, the short running time of 


the Stormer does not allow the plastic 

substance to attain equilibrium flow con 

dition prior to completion of the test. 
A modified 


Stormer viscosimeter 
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which uses a special unbaffled cup, de- 
Caldwell Jabbitt,” is 


satisfactory; however, it 


scribed by and 


more nearly 
also suffers from the last-named disad 
vantage. Wilhelm Wroughton’ 


described a motor driven concentric cyl- 


and 


inder viscosimeter, which was not avail 


able commercially and which was on 
somewhat complicated design 

Since none of the commercial visco- 
simeters was found satisfactory for the 
study of plastic flow of muds, it was 
necessary to develop an instrument suit- 


The 


developed for 


able for this work. rotational vis- 
drilling mud 
Figure 5. It 


cup 


cosimeter 


flow studies is shown in 


consists of a covered cylindrical 
(a), a solid rotor (b), a drill press mech- 
anism for holding and turning the rotor 
mechanism (d) which sup- 


(c), and a 


ports the cup and measures the torque 
imparted to it by balancing the torque 
against the weight of a reeled chain (e). 


In order to reduce friction, the weight 


of the cup is supported by a cylindrical 
float in a mercury bath. 


To minimize end effects, the cup and 
rotor were made long in relation to di- 
ameter. The rate of rotation of the rotor 
is controlled through a range of 0 to 836 


revolutions minute by means of a 


per 
transmission. 


reading the length 


Graham variable speed 


Tests are made by 


of chain necessary to balance the in- 


strument at several revolutions per min- 
ute values. 
This viscosimeter gave good results in 


numerous tests and was found to be 


satisfactory for mud testing 


Calibration of Rotational Viscosimeter 


To verify the accuracy of the rota- 
tional viscosimeter in measuring mud 
flow properties, the viscosimetric flow 


constants for a number of drilling fluids 
were compared with the flow constants 
pipe 

pipe. 
Figures 6 and 7. 


obtained in flow systems, using 


two sizes of These systems are 


shown in 

Seven different muds were prepared 
and tested on the large and small scale 
pipe flow set-ups and on the rotational 
viscosimeter. These muds were espe 
cially prepared to have a relatively wide 
range of yield values and rigidities; 
their composition is given in Table 1]. 
Calibration of the rotational viscosimeter 
was accomplished by plotting curves of 
the intercept and the slope of the torque 
curves for the 


revolutions minute 


viscosimeter against the mud yield val- 


per 


ues and rigidities, respectively, as deter 
mined in the small pipe flow apparatus 
Figure 4 shows flow constants as deter- 
mined in the small pipe flow apparatus. 
Figure 8 shows flow curves which were 
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viscosimeter for the 


obtained from the 
same muds. The latter are simple plots 


of the revolutions per minute of the 


rotor against the length of the chain 


necessary to balance the instrument 
Figures 9 and 10 show the calibration 
of the viscosimeter. 

Figure 11 shows the flow curves as 
determined experimentally in the large 
scale pipe apparatus. A comparison with 
curves from small pipe and viscosimeter 
data indicates that the constants for 
each mud, as determined by the three 
methods, are in substantial agreement. 
The fact that the diameter of the larger 
pipe is 5.4 times that of the smaller is 
good evidence that the Bingham yield 
value and rigidity are independent of 
pipe diameter. 

Figures 12 and 13 show the calculated 
and observed pressure drop vs. velocity 
curves for two of the seven muds in the 
two-inch tubing. The other five muds 
showed comparable corre lations be tween 
computed and observed pressure drop 
velocity curves. The average deviation 
from observed 


of viscosimeter values 


was five percent. The average deviation 
between observed values for the same 
pipe was three percent It can be seen 
readily from these data that the accu- 
racy obtainable with the rotational vis 


cosimeter approaches thie accuracy Ol the 
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pipe flow apparatus. Using the flow con- 
stants for each of the seven muds as 
determined from the small pipe and the 


TABLE 1 
Mud Composition 


Mud No. 1 
6.5 percent bentonite slurry. 
Density 8.66 lbs./gal. 


Mud No. 2 
4.5 percent bentonite slurry 
Density = 8.58 lbs./gal 


Mud No. 3 
4.5 percent bentonite 


with barium sulfate 
Density 10.93 lbs./gal 


slurry weighted 


Mud No. 4 
4.5 percent bentonite slurry weighted 
with barium sulfate. 
Density = 12.39 lbs./gal. 


Mud No. 5 
15 percent bentonite slurry weighted 
with barium sulfate and treated with 
.25 lb. of sodium acid pyrophosphate 
per barrel. 
Density 12.30 lbs./gal 


Mud No. 6 
28.3 percent El Paso clay slurry. 
Density 10.0 lbs./gal 

Mud No. 7 


6.9 percent El] Paso clay slurry. 
Density = 9.66 lbs./gal. 
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FIGURE 9 (Upper Left). Correlation of rotational viscosimeter curve inter- 
cept and yield value, based on pipe flow data. 


FIGURE 10 (Upper Right). Correlation of rotational viscosimeter curve slope 
and rigidity as determined from pipe flow data. 


FIGURE 11 (Lower Left). Plot of flow data in 500 feet of two-inch tubing. 


viscosimeter, the computed flow curves 
shown on these graphs were obtained 
as follows: 

1. The critical velocity for each of the 
muds in two-inch pipe was computed 
from Equation 12, 

2. The pressure drops for each of the 
muds at three different velocities below 
the critical were computed from Equa- 
tion 9. 

3. For each mud, the Reynolds num- 
ber was calculated at two velocities 
above the critical by means of Equation 
16 and the corresponding friction factor 
was determined from Curve III of the 
friction factor Reynolds number chart 
shown in Figure 2. The pressure drops 
at the two velocities above the critical 
were then calculated by Equation 14. 

4. The flow curve for water in the 
two-inch tubing was placed on each 
graph for orientation purposes. 

The calculated curves are based on 
data from the rotational viscosimeter 
and pipe flow tests through 20 feet of 
¥-inch I.D. pipe. The observed curves 
plotted 


through 500 feet of 2-inch I.D. tub 


were from pipe flow. tests 
ing. Most of these curves agree very 
closely, showing clearly that the pipe 
flow constants used in Bingham’s equa 


tion of plastic flow are independent of 
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The ‘Cardwell’ Mobilhoist is adaptable to a wide variety of well servicing jobs. 


It is big enough for heavy servicing jobs to 5,000 feet, and fast enough to service 
shallow wells profitably.... | The “’‘Cardwell’’ Mobilhoist can be equipped with 
rotary drive for shallow drilling and rotary workover jobs. A jerkline spudder can 
also be installed, making the Mobilhoist an excellent machine for cable tool drilling 
and servicing. . . The “Cardwell’’ Mobilhoist pays out faster because of low 
maintenance costs and fewer hours lost due to downtime. This machine is built to 
withstand the hardest oilfield use because each part and assembly is specially 


designed for maximum efficiency and long life. 




















WHEN IT’S A 
“CARDWELL,” THERE’S 
NO EQUAL IN QUALITY 





<CARDWELL> (CARDWELL MFG.(O,[NC. 


REG.U.S. TRADEMARK PAT. OFFICE P. O. Drawer 2001 ... Long Distance Telephones 128—129—130 
THIS TRADE MARK INSURES HIGHEST Cable Address: “ALL STEEL,” Wichita — “CARDSTEEL,” New York 
QUALITY AT LOWEST PRICE Wichita, Kansas, U.S. A. 

























“Cardwell” air-disc friction 
clutches in upper and lower 
drums. 


Even-step transmission has 
five speeds forward and one 
reverse. 


Heavy-duty Timken rear axle 
and spiral bevel gear drive. 


35 m.p.h. road speed — four- 
wheel hydraulic brakes. 


Mobilhoist with jerkline spudder assembly deepening 
a 3,300-foot well in Oklahoma. Air-disc friction 
clutches in both drums give fast, positive engagement. 











Well servicing is fast and profitable because the wide 
range of operating speeds and xir-controlled friction 
clutches speed up every job. Note how adjustable 
controls enable operator to work as one of the crew. 


A fast, economical workover job using a Mobilhois 
with rotary table drive assembly. Well was deepenec 
with 2%” drill pipe. Rig-up with 55-foot double leg 
mast was accomplished within two hours. 
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pipe diameter. Also, the agreement be- 
tween observed and computed flow data 
in the turbulent range indicates that the 
Reynolds number for drilling muds, as 
calculated in Equation 16, is essentially 


correct, 


Simplified Field Instrument 
Upon completion of this portion of 
the investigation, the rotational viscosim- 
eter was used in a nearby field to de- 
termine and control the flow properties 
of mud on some 20 wells. While good 
results were obtained in this survey, it 


| 10 
VELOCITY, FT PER SEC 


FIGURE 12. Pressure-velocity relationship as determined in pipe flow 
test and as calculated from viscosimeter data for mud No. 2. 


was evident that use of the rotational 
viscosimeter as a field instrument would 
lead to difficulties in packing and ship- 
ping, and in finding trained personnel at 
the well to operate the instrument. Sev- 
eral different types of simpler apparatus 
for the determination of yield value and 
rigidity were designed and tested for 
reliability and ease of operation under 
The which 


proved best under such conditions con- 


field conditions. instrument 


sisted of a funnel type viscosimeter with 
a brass efflux tube of .185 inch I.D. by 
extending horizontally 


six-inch length 
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FIGURE 13. Pressure-velocity relationship as determined in pipe flow 
tests and as calculated from viscosimeter data for mud No. 3. 


from the base of the funnel. Since it is 
necessary to determine the volume 


the head, the body of the 


rate 
of flow vs. 
funnel is made of lucite plastic so the 
falling mud meniscus may be observed. 
The brass tube is mounted horizontally 
the to eliminate 


head. 


funnel 

The 
one-inch 
cubic 


hydrostatic 


base of 
fluid 
marked off in 
the volume in 
ters as well as the 
head of each head interval is determined. 

In the the funnel, the 


efflux tube is plugged with a cork and 


at the 


excessive side of each 


funnel is inter- 


vals and centime- 


mean 


operation of 
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FIGURE 14 (Upper Left). Typical curves obtained from the mud funnel 
viscosimeter for various muds. 


FIGURE 15 (Upper Right). Correlation of funnel viscosimeter curves 
intercept and mud yield values. 


FIGURE 16 (Lower Left). Correlation of funnel viscosimeter curve 


slope and mud rigidity. 
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funnel is filled to above the top in- 


terval mark. The cork is then removed 


tne 
and the time at which the mud meniscus 
passes the first and each successive head 
mark is recorded. 

The volume rate of flow and average 
head of water for each interval are then 
determined. The volume rate of flow for 


each interval in cubic centimeters per 
second is then plotted as the abscissa 
against the average head in inches of 


water for the interval as the ordinate 
The resulting curve is a typical flow 
curve, which may exhibit either turbu- 
lent or plug type flow as well as laminar 
flow. Typical curves taken with the fun- 
Figure 


nel viscosimeter are shown in 


14. The laminar flow portion can be 
recognized as the straight portion of the 
curve which has a lower slope than 


either plug or turbulent flow regions. 
The funnel viscosimeter has been cali- 
brated as a relative rather than an abso- 
lute viscosimeter, because of the diffi- 
culty of correcting for the end effects 
of the short flow channel and because 
of the minor pressure drops which take 
place in the funnel itself. A correlation 
between the intercept of the 
flow part of the flow curve on the head 
axis, and the yield value of the mud, as 
viscosim- 


la- 


determined on the rotational 


eter, is shown in Figure 15. Corre 


tion of the slope of the laminar 
portion of the curve and the rigidity, as 
viscosim 


letermined on the rotational 


eter, is shown in Figure 16. 


Several of these funnels have been 


t 


a 1000(.01) 1 1000 ¥ 


used successfully in the field but as yet 
no extensive application of the instru- 
ment has been attempted. The mud flow 
rota- 


funnel is not as accurate as the 


tional viscosimeter and also requires 
considerable amounts of mud, preclud- 


ing its use as a laboratory instrument. 


Practical Applications of Mud 
Flow Data 


\s previously mentioned, a knowledge 


(5000) (.40) 
27(.542) 


\P: 


f the flow properties of drilling fluids 
can be applied to advantage in many 
drilling problems. For example, in some 
Coast fluid 
the formations is only slightly less than 


Gulf wells the pressure in 
the overburden pressure and, as a con- 


sequence, the wells will sometimes lose 
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laminar 


flow 


(2)(.01) ( 1.83) (5000) 
(9) (32) (.542)? 


mud to the formation while mud 1s cir- 
blowing 
This 
be explained by the fact the pres- 
flow of 


culating and be in danger of 


out when circulation is stopped 


mav 
Illa y 


sure drop, due to mud in the 
well annulus, approximates the differ- 
ence between the formational and over- 


burden pressures. An obvious solution 


1 
to such 


a problem would be to modify 
the mud properties so as to decrease the 
pressure drop due to annular flow. This 
can usually be accomplished by.lower- 
ing the yield value of the mud. By the 
proper application of mud flow data it 
should be possible to devise programs 
for mud properties, hole size, and drill 
lost 


known to be 


pipe, which will minimize circula- 


tion problems in areas 


troublesome. 

Typical calculations of static and cir- 
culating bottom hole pressure are shown 
Dimensions of pipe and hole and pump- 
ing rate are as follow: 
Diameter of hole 11 in. or (917 ft 
Outside diameter of 


drill pipe 414 in. or .375 ft. 
Circulating rate 450 gallons/minute 
Well depth 5000 ft. 


The mud characteristics are as follows: 


gal. or 75 lbs./cu. ft 
40 Ibs./sq. ft 
01 Ibs./sec. ft 


Density 10.0 lbs 
Yield value ty 
Rigidity n 
Che value of 4m for the annulus is cal- 
culated by Equation 17. 
4m (.917) — (.375) 


= 542" 


Che critical 
Equation 12. 


velocity is calculated by 


(.542)?(.40) (75) (32) 


3000 in 4. 
10.5 ft./sec 


Che actual annular velocity at 450 gal- 


lons per minute is found to be 


(450) (231) (4) (144) - 


(60) (1722) (77) (11? — 4.5?) 
Therefore, the flow is laminar and the 





(1000) (.070) + 1000 ¥ (.070)? + 
(241) (79.4) 


pressure drop due to flow is calculated 
by means of Equation 10. 


140 pounds per square inch 


The pressure due to fluid head is 


(5000) (.434) (10.0) /8.33 = 2605 pounds 
per square inch 
and the total circulating bottom hole 
pressure is: 
2605 + 140 = 2745 pounds 
per square inch 


A pressure differential of 140 pounds 


between flowing and static bottom hole 


pressure could easily be sufficient to 


cause serious trouble 


Over-All Pressure Drop 
field 


was desired 


In connection with an actual 


trial of an oil-base mud it 


te 


compute the over-all pressure drop 
] 


in the drilling well. Typical computa- 


tions follow: 


Tests made at the well with the mud 
that the oil-base 
of .0885 Ibs./ 
of .07 lbs./sec. ft 
mud was 10.6 lbs./ 


flow funnel indicate 
mud had a yield value, ty, 
sq. ft, and rigidity, n, 
The density of the 
79.4 lbs./cu. ft 


the mud pump, hole, and drill pipe are 


gal. or Dimensions of 


as follows: 


Diameter of liner 634 in. or .562 ft. 
6 in. or .208 ft 


18 in. or 1.5 ft. 


6-4/10 in. or .533 ft. 


Diameter of piston rod 2! 
Length of stroke 
Diameter of hole 
Outside diameter of 


drill pipe 3Y4 in. or .292 ft. 


Inside diameter of 
drill pipe 2% in. or .24 ft 
Well depth 6880 ft. 
Cross sectional area 
of annulus 156 sq. ft. 
Cross sectional area 
of drill pipe, I.D. 
Hydraulic radius, m, 
of annulus 


.045 sq. ft 


.0603 sq. ft. 
4m, annulus .241 sq. ft. 

The volume of mud pumped per cycle 
of pumps is thus: 


bo 


— 
“a 


Lo 


[(.562)? + (.5 — (.208)?] 
4 1.384 cu. ft./cycle 
and the velocities in the drill pipe and 
annulus at 24 cycles per minute and 85 
percent pump efficiency are: 


(1.384) (24) (.85) 
(60) (.045) 


(1.384) (24) (.85) 


a Sets 3.02 ft 


(60) (.156) 


10.5 ft./sec. in drill pipe 


./sec. in annulus 


/ 


The critical velocity in the drill pipe is 
calculated using Equation 12. 





(241)*(.0885) (79.4) (32) 


——s : 
3000 8.6 ft./sec. 


The actual velocity in the drill pipe is 
higher than the critical, so the flow is 
turbulent, while the actual velocity in 
the annulus is lower than the critical 
velocity, resulting in laminar flow in the 
annulus. The pressure drop in the drill 
pipe is therefore calculated by means of 
Equation 14. The pressure drop in drill 
hole and kelly is accounted for by add- 
ing 120 feet to the length of drill pipe. 

The Reynolds 
by Equation 16. 


number is calculated 


Re (3.2) (.24) (10.5) (79.4) /(.07) = 9150 
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Table 2 
Percent 
Deviation 
Pump Estimate Annular Drill Pipe AP AP AP AP From 
Speed Pump Velocity Velocity Annulus Drill Pipe Total Observed Observed 
CPM Eff. Ft./Sec. Ft./Sec. psi psi psi psi psi 
16 91 2.15 7.47 217 552 769 800 —3.9 
20 88 2.60 9.03 243 776 1019 1000 +1.9 
24 85 3.02 10.50 266 1019 1285 1250 +2.8 
28 82 3.39 11.75 288 1240 1528 1450 +65.4 
































From Curve 3, Graph 14, the friction 
factor, f, is found to be .0092 and the 
pressure drop from Equation 14 is 


Ap = (4) (0092) (7000) (10.5)*(79.4)_ 
(2) (32) (.24) (144) 
1019 psi 


The pressure drop in the annulus is cal- 
culated by means of Equation 10 using 
4m in place of D. 








__ (6880) (.0885) 
: (7) (.241) + 


(2) (.070) (3.02) (6880) _ 566 oak 
(9) (32) (.241)? 





The total computed pressure drop is 
1019 + 266= 1285 psi. This compares 
well with the observed mud pressure 
of 1250 psi. 

The observed and computed mud pres- 
sures on this well for three other pump 
speeds are as follows: 

Similar tests were made for drilling 
wells in several widely scattered fields. 


= 





properties determined with the viscosim- 
eter agreed well with measured pres- 
sure drops. Since total pressure drops 
agree there is added assurance that pres- 
sure drops within various parts of the 
circulating system can be computed with 
equal accuracy. 

At a southern Louisiana well, no data 
were taken as to dimensions of drill 
collars, which generally have a smaller 
internal diameter and hence higher pres- 
sure loss than the same length of pipe. 
This factor accounts for the low com- 
puted pressures at the well. 

A summary of the field tests is given 
in Table 3. 

Conclusions 

1. The flow characteristics of any drill- 
ing mud can be defined in terms of two 
constants, the yield value and rigidity, 
which are independent of the dimensions 
of pipe through which the mud is flow- 
ing. 

2. It has been verified experimentally 
that the two constants necessary to de- 











































































































Total over-all pressure drops in the 
drilling well as computed from flow fine flow properties of muds can be de- 
Table 3 
Field Test Results 
Marsh Water 
Funnel Loss Calcu- 
Visc. cc per " lated Observed | Percent 
WELL Sec. 30 Min. ty n per Gal. Type Mud Pressure | Pressure Error 
WEST TEXAS 
A 108 44 0.096 0.0156 9.1 Caustic Treated 1193 1100 8.5 
80 44 0.124 0.0192 9.0 Caustic Treated 1221 1150 6.2 
75 4.8 0.145 0.0136 9.1 Caustic Treated 1273 1150 10.7 
80 5.7 0.143 0.0182 9.2 Caustic Treated 1345 1200 12.1 
93 4.0 0.204 0.0206 9.3 Caustic Treated 1386 1275 8.7 
86 3.6 0.198 0.0181 9.1 Caustic Treated 1428 1200 19.0 
CENTRAL OKLAHOMA eee 
B 180 6.2 0.375 0.0192 10.0 Caustic-Que 1124 1075 4.6 
195 6.0 0.393 0.0192 10.0 Caustic-Que. 1189 1100 8.0 
WEST TEXAS 
Cc eeu 0.0136 0.0046 10.7 Nat. Mud 411 460 10.6 
D 35 0.0182 0.00475 9.2 Nat. Mud 631 590 7 
E 42.5 0.068 0.0088 9.3 "— pH 
Jaustic-Que. 980.7 900 4 
F 33 26 0.0177 0.0054 10.5 Salt Water Imp. 403.5 435 7.3 
G ree 0.0576 0.0102 8.95 Emulsion Jel Oil 251.2 265 5.2 
H 0 0.00316 bh aapamees - 797.5 790 9 
SOUTHERN LOUISIANA 
I 58 0.272 0.01135 10.0 Gel Chemical 971 1000 5.9 
50 0.293 0.00452 9.9 Gel Chemical 839 950 11.5 
44 0.135 0.00814 9.0 Gel Chemical 749 850 12.5 
48 0.264 0.0073 10.2 Grl Chemical 1008 900 12.0 
45 0.152 0.0091 10.0 Gel Chemical 989 900 10.0 
55 0.294 0.00644 10.1 Gel Chemical 988 1000 0.2 
51 0.239 0.0080 10.1 Gel Chemical 932 900 3.5 
40 0.0354 0.0086 10.1 Gel Chemical 800 900 11.0 
53 0.248 0.0127 10.2 Gel Chemical 874 800 9.3 
46 0.159 0.00965 10.2 Gel Chemical 889 950 6.3 
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termined with certain types of rotational 
or funnel viscosimeters. 

3. Knowledge of the hydrodynamic 
properties of muds should prove a vyal- 
uable tool in the solution of numerous 
drilling problems. 
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Nomenclature 


= shearing stress (at the 
pipe wall), poundals per 
sq. ft. 

vield value or shearing 
stress necessary to 
overcome the internal 
friction, poundals per 
sq. ft. 

pipe or tubing diameter, 
ft. 

outside diameter of an- 
nulus, ft. 

=outside diameter of drill 

pipe, ft. 
f = Fanning friction factor 


D; 


g= acceleration of gravity, 
32.2 ft./sec.” 
L= pipe or tubing length, ft. 


=hydraulic radius of the 
annulus, ft. 


n= rigidity, lbs./sec. ft. 
P= pressure drop, lbs./sq. ft. 
AP= pressure drop, lbs./sq. in. 

R= pipe or tubing radius, ft 
Re = Reynolds number 

p = fluid density, Ibs./cu. ft. 
tp = shearing stress, lbs./sq. ft. 
ty = yield value, lbs./sq. ft. 
u= viscosity, lbs./sec./ft. 


m 


U — volume rate of flow, cu. 
t ft. sec. 
V=mean flow velocity, ft./ 


sec, 
V.=critical velocity, ft./sec. 
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THIS IS THE FIFTH of a series of articles which 
describes causes of drill pipe and tool joint troubles 
and practical ways of preventing them. The pre- 
ceding four installments have discussed drill pipe 
troubles. The discussion of tool joint troubles be- 


gins with the current chapter. 


The series revises a widely acclaimed paper pre- 
sented under the same title before the American 
Petroleum Institute’s Twenty-Second Annual 
Meeting at San Francisco on November 6, 1941. 


Most of the troubles ordinarily en- 


countered with tool joints were dis- 
cussed in some detail in a paper en- 
titled “Drill Stem,” by H. W. Fletcher.’ 
Although the tool joint section of this 
paper unavoidably repeats some of the 
same subject matter covered by that 
author, it is devoted mainly to some of 
the more recent developments in this 
category. 

In considering present day difficulties 
with tool joints, two major problems 
are definitely outstanding, viz.: wabble 
failures in the pin and box connection, 
and wear on the outer surface of the 
joints. 

In the earlier days of rotary drilling 
neither of these caused troubles of any 
serious consequence; but the increased 
depth of wells, the use of lighter drill- 
ing weight, anti-friction rock bits, higher 
rotary speeds, etc., have caused a sharp 
increase in the importance of these tool 
joint troubles during the past few years. 

Several other types of trouble which 
were encountered with tool joints in the 
earlier days have been eliminated almost 
entirely through improvements in mate- 
rial and manufacturing methods. How 
ever, in spite of these improvements, 
some of these troubles still occur on 
and, therefore, will be dis 
rather briefly. A 


occasion 


cussed discussion in 
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Spang-Chalfant, Inc., and 
R. S. GRANT 


Hughes Tool Company 


ised by H. G. TEXTER, Chief Field Engineer, Spang-Chalfant Division of The 


National Supply Company, and S. C. MOORE, Product Engineer, 
Hughes Tool Company 


To give readers both the new thoughts on the 
subject and also the benefit of the very thorough 
discussion presented in the original manuscript, the 
old text is reprinted in full in our standard type 
face and the revisions indented in larger type. The 


effective revision date is August, 1948. 


at 5 TOOL JOINTS 


greater detail then will follow concern 


ing the more pressing problems. 


1. Longitudinal Splitting of 
Tool Joints 


l-a. Split Pipe Ends 


This type of failure is usually due to 


seams or non-metallic streaks in the 


steel. Failures of this type, however, 
have become almost non-existent due to 
the increased use of upset forgings in 
the manufacture of tool joints. This forg 
ing or upsetting operation subjects the 
steel to such drastic deformation that 
any seams or streaks which may be in 
the steel usually appear as serious de- 
fects in the forgings, with the result that 
before being 


the material is scrapped 


made into tool joints. 


1-b. Split Pin and Box Ends 
Swelling of tool joint boxes, accom- 
panied by longitudinal splitting, has oc- 
curred in a few cases due to the appli 
cation of exceptionally high torsional 
loads to the joints, with normal lubrica 

tion on the threads and shoulders. 
With normal pin-and-box lubrication 
such as is used during ordinary drilling 
operations, the friction coefficient in the 
Under 


threads and shoulders is low. 


these conditions, if the joints are sub- 


Reprints of the series in pamphlet form will be 
available following completion of publication in 
Wor_p O1L. Those desiring reprints should re 
quest copies as soon as possible. 


jected to unusually high torque, such as 
might occur while fishing for stuck drill 
pipe, the joints may fail to develop the 
full torsional strength of the pipe sec- 
tion and may result in swelling of the 
boxes, swedging of the pins, shearing 
of the pin shoulders, and in ultimate 
splitting of the boxes, as shown in Fig- 


ures 31 and 32. : 


In a few rare cases, failures 
of another type have occurred 
as a result of excessively high 
torque. It should be under- 
stood that as a tool joint is 
made up, that the compression 
load increases on the shoul- 
ders, and the tensile and tor- 
sional loads increase in the pin. 
If the pin is weak, compared 
to the compressive strength of 
the shoulder, then it may fail 
before the shoulder swells and 
splits. Such a failure is illus- 
trated in Figure 33, in a tool 
joint designed specifically to 
have a large bore, at the ex- 
pense of the strength of the 
pin. 


When exceptionally high torque is to 
be applied to the drill stem, a special 
used on the tool 


lubricant should be 


joint pin and box connections in order 
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to develop a high coefficient of friction 
in the threads and shoulders. For this 
service a lubricant consisting of 1 to 2 
pounds of red lead per gallon of kero- 
sine has been found satisfactory. How- 
ever, special care should be taken to 
clean the threads thoroughly before ap- 
plication of this lubricant—not only to 
remove the lubricant previously used, 
but also to avoid “frozen” or “galled” 
result due to the 


joints which might 


comparatively poor lubricating proper- 
red-lead-kerosine mixture 


should be 


when high torque is re 


ties of the 


This material used tempo 
rarily, only, 


quired for a special job. 


2. Galled or “Frozen” Tool-Joint 
Pin and Box Threads 


[his type of failure, an example of 
which is shown in Figure 34, is more 
prevalent in new joints, and usually oc- 
curs during the ‘“breaking-in” period. 
After tool joints have seen some serv- 
ice, the pin and box connections undergo 


’ 


certain changes which result in a mate- 
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FIGURE 31 (Left) 
“Swelled” box and “Swedged” 
pin resulting from combination 
of high torque and normal lubri- 
cation. Note that pin shoulder 
has been completely sheared off 

by the box shoulder. 


FIGURE 32 (Right) 


“Swelled” tool-joint box show- 
ing longitudinal splitting which 
started at the shoulder. 


rial increase in the resistance to galling. 
Although the 


changes is not 


exact nature of these 


known definitely, one 
factor of considerable importance should 
be pointed out, viz., that increased clear- 
ance between mating threads resulting 
from wear provides additional space into 
which foreign matter can be forced dur- 
ing makeup and, therefore, may reduce 
galling from this cause. 

Although the factors which may con 
tribute to this type of failure are rather 
difficult to 


cause exactly from an ex- 


numerous, it is frequently 
letermine th 
pieces. It 


( 
imination of the damaged 


discuss some 


FIGURE 33 (Left) 
Tool joint pin which failed in 
combined torsion and tension 
due to excessively high torque. 
Such failures occur in special 
design tool joints in which the 
bore has been made large at the 
expense of the strength of the 
pin. 


FIGURE 34 (Right) 


Example of galled tool-joint pin 

and box threads which may oc- 

cur when proper care and atten- 

tion are not exercised in han- 
dling the joints. 








of these factors and point out precau 
tions which can be taken to help in the 
prevention of this type of trouble. 


2-a. Damaged Threads 


Tool joint threads frequently became 


damaged in handling the pipe, particu- 
larly if not given adequate protection by 
the use of substantial thread protectors. 
The increased use within recent years of 
thread protectors on tool joints, both in 
shipment of new joints to the field and 
in moving the pipe from one location to 
another, has resulted in a_ substantial 
decrease in galled thread failures. 


As a precautionary measure to avoid 
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Results from repeated tension tests (made with the most modern 
machines in existence) have shown that American Iron Straight 
Grip Tool Joints are three times as strong as the pipe they connect! 
r hes In our simplified design for these tool joints, the reduction of area 
Simplified 
Field Installation 
and Removal 


on the inside seal is so controlled that the seal becomes tighter as 


the tension load and pump pressure are increased. 


Field reports are now substantiating the accuracy of these tension 


American Iron’s new type tests ... as well as many other laboratory tests made on these joints 

portable furnace has a self- 

contained fuel unit. This 
d oth ly d I d ‘ , ; : 

ere eee shear. Wherever used, these Straight Grip Tool Joints are being 

equipment makes for faster, 

easier field installation and acclaimed for their positive protection against such important fac- 


removal of tool joints. 


for torsional fatigue; stress concentration; reverse torque and thread 


tors as joint leakage and creep! 


AMERICAN IRON & MACHINE WORKS CO. 


Oklahoma City, Oklahoma—Box 1177—Phone L. D. 518—District Office, 
Houston, Texas—Export Office: 420 Lexington Ave., New York City, N. Y 


Also manufacturers of A. P.I. and “Amweld” (counterbore weld) Tool Joints 
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galled threads from this cause, it is well 
to follow the practice of thoroughly 
cleaning and inspecting the threads and 
shoulders each time the joints are picked 
up at a new location. Slightly damaged 
threads and shoulders should be re- 
paired at the rig by carefully filing off 
the bruises, and more seriously damaged 
joints should be 


equipped machine shop. 


repaired in a_ well- 


2-b. Lubrication 

During the makeup and breakout of 
tool joint pin and box connections, very 
high compressive loads often occur on 
the flanks of the threads. Therefore, un- 
less a good quality of thread lubricant 
is used, galling is likely to result due to 
breakdown of the lubricating film under 
these high loads. Many excellent lubri- 
cants have been compounded especially 
for this purpose, the most satisfactory 
being those containing finely powdered 
metals or metal oxides such as zine or 
red lead mixed with high quality greases 
The powdered materials provide some 
protection against galling, even though 
the pressures involved may be so high 
as to result in breakdown of the grease 
film. 

The lubricants containing finely 
powdered metallic lead are 
finding favor because of their 
low frictional qualities, and be- 
cause lead smears into a thin 
protective film between the 
steel surfaces. Low frictional 
characteristics are desirable 
because tighter connections 
can be obtained for a given 
buck-up torque. On the other 
hand, low friction may be a 
disadvantage if exceptionally 
high operating torque is en- 
countered, as mentioned under 
section 1-b, 
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FIGURE 35 


Galled tool-joint pin resulting from 

forced makeup with improperly en- 

gaged threads. Note damage to crests 
at left of badly galled thread. 


Very good results also have been ob- 
tained with the use of special lubricants 
containing, in addition to powdered red 
lead, a relatively soft, easily compressed 
filler of rather coarse particle size, such 


as cottonseed meal, sifted to pass 
through a 12-mesh screen. This coarse 
filler becomes tightly compressed in 


the threads when they are screwed to- 
gether and, therefore, provides an effec- 
tive sealing action in the threads which 
is not provided in the case of many 


other lubricants commonly used on tool 


joint threads. This material has been 
found to be very effective as a gall pre- 
ventive even under high loads, and 


there is also some evidence to indicate 
that it assists in preventing the joints 
from “vibrating” loose while in service. 
It is now considered 
practice to use one of the me- 
tallic base lubricants on new 
tool joints. Experience indi- 
cates that they have better gall 
resistant properties than lubri- 
cants containing other fillers. 
After tool joints have seen con- 
siderable service and become 
troublesome from leakage due 
to damaged shoulders, the lu- 
bricants containing such fillers 
as cottonseed meal are recom- 
mended. 


best 


As additional protection against gall- 
ing of threads and shoulders, the lubri- 
cant should never be allowed to become 
contaminated with sand, drilling mud- 
or other abrasive material—and the con- 
nections themselves should be cleaned 
lubricated. In 


should be 


well and adequately ap- 
plying the lubricant, 
taken to see that it is applied to the 
full length of threads and to the shoul- 
ders as well. Rotation of the pin in the 


box during makeup should not be de- 


care 


pended upon to distribute the lubricant 
in the connection. A radial-bristle brush 
similar to a bottle brush has been found 
satisfactory for applying the lubricant 
to tool joint threads. 


2-c. High-Speed Makeup 

It is common practice to make up 
tool joint connections with a spinning 
often develops high rota- 
tional this practice 
does not cause trouble on old or 
joints; but if used with new joints, where 
the thread fit is much tighter and the 


line, which 


speeds. Generally 


worn 


thread surfaces have not become cold- 
worked, it frequently results in “burned” 
or galled threads. For the first two or 
three round-trips it is safer to tong the 
joints up by hand, and then cathead 
them up tight in the rotary, rather than 
to use the spinning line, as the danger 


f galling thereby is reduced. 


2-d. Forced Makeup of Threads 
Improperly Engaged 

When the tool joint pin is stabbed 

the the crests of the pin 

threads frequently land 

crests of the box threads, thus result- 


into box, 


opposite the 
ing in a jamming or wedging of the 
pin in the box. If the pin is rotated 
forcibly in the box in the makeup direc- 
tion under these conditions, damage to 
the crest of the threads is almost certain 
to result, This damage is apt to cause 
a seriously galled connection, as shown 
in Figure 35. 

In the that this jamming or 
wedging occurs, it is advisable either 


event 


to rotate the joint backwards until the 
threads become properly engaged or to 
lift the stand and rotate it 
then lower it into the box—taking care 
to see that the threads become properly 
make 


slightly, 


engaged before attempting to 


them up. 


2-e. Use of Worn or Damaged 
Kelly Sub 
Inasmuch as the kelly sub is made 
up into tool box in the 
string, as hole is drilled, it is particu- 
larly important that this item of equip- 
ment be kept in good condition at all 


every joint 


times. Use of a badly worn or damaged 
kelly sub may result in damage to many 
the the 
this damage in several cases has been 
the galling or 
“freezing” of tool joint pins and boxes. 


or all of boxes in string, and 


cause of subsequent 


2-f. Hardness of Material 

The first heat-treated tool joints were 
manufactured within a hardness range 
which was considerably wider than that 
in current use by most manufacturers. 
These wider limits permitted the use of 
harder, and also softer, joints than are 
in general use at this time. It was found 


through years of experience that galling 
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FIGURE 36 


Leaky joints are first indication of trouble. The lubricant washes out of 
loose connections leaving them with an appearance termed “dry” or 


“muddy.” 


was more prevalent in the softer joints, 
whereas breakage occurred more fre- 
quently in the harder joints. Thus, pres- 
ent hardness limits were established by 
selecting the range of hardness wherein 
both 
methods of 


failures of types oc- 


controlled 


minimum 
curred. Present 
heat treatment and close inspection in- 
sure a product of uniform hardness at 
control established by 


definite points 


the manufacturers. Furthermore, inas- 
much as the hardness usually can be 
checked accurately on a damaged joint 
as well as on a new joint, any question 
on this point can be settled readily. 
Several manufacturers are 
now electroplating the surfaces 
of tool joint connections with 
a soft metal, such as copper, 
to increase resistance to gall- 
ing during the so-called “break- 
ing-in” period. Several other 
manufacturers treat these sur- 
faces with a phosphate coating 
for the same purpose. Such 
measures have proved very ef- 
fective for minimizing galling 
during the early life of the 
tool joints. 


3. Wabble Failures 


Failures in tool joint pins and boxes 
due to wabbling are the result of oper- 
ation of the connections while loose. 
These failures developed with changes 
which were made in drilling practices in 
order to drill straighter hole. 

Analyzing the major changes which 
have been made to accomplish this, we 
find that they are—in large part at least 
—in the direction of reducing the torque 
and making conditions more favorable 
for the setting up of transverse vibra- 
tions in the drill stem. 
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FIGURE 37 


Continued operation of loose joints similar to the one 
in Figure 36 results in a wabble failure of the type 


above. Such failures are usually called “washouts.” 


In the earlier days of rotary drilling, 
the use of heavy drilling-weight, plain- 
bearing rock bits, and a large percentage 
of fishtail or drag-type bits developed 
rather torque in the drill stem. 
This torque was sufficient so that any 


high 


joints not actually tight would be made 
up quickly, and the weight had a tend- 
ency to cause the pipe to “spiral” in 
the hole and thus contact the wall. Con- 
tact between the pipe and the wall of 
the hole serves to prevent the occur- 
rence of transverse vibrations in the 
drill stem, which have a tendency to 
cause the joints to work loose. 

The change to light drilling weight, 
and the increased use of drill collars to 
both increase the 
which is operated in 


supply the weight, 
length of pipe 
tension. This condition is favorable for 
the setting up of transverse vibrations 
in the drill stem because the pipe does 
not have the same tendency to “spiral” 
in the hole, but is free to “whip” as it 
Also, reasonable to 


assume that pipe held in tension does 


rotates. it seems 
not contact the wall of the hole as forci- 
bly as would pipe under compression, 
in straight This would 
in a reduction in the friction of 


hole at least. 
result 
the pipe against the wall of the hole and, 
consequently, a reduction in torque re- 
quired to rotate the drill stem. 

A further reduction of torque has re- 
sulted from use of anti-friction bearings 
in rock bits and a general reduction in 
the use of fish-tail or drag-type bits. 
The lower the torque in the drill stem, 
to tighten 
others 


there is 
help 


the less tendency 


loose joints or to keep 
tight. 

Increased tendency of the joints to 
leak, particularly in view of the increase 


in pump pressure accompanying in- 


creased rates of circulation and the 
greater depth of wells, has resulted from 
reduction in mud viscosity. Also, al- 
though the effect may be slight, lighter- 
viscosity mud has less damping effect 
on vibration of the the hole 
than would mud of higher viscosity. 
Higher rotary speeds tend to increase 
the vibration or whipping of the pipe 
in the hole, especially if the speed used 
happens to be critical for the particular 


pipe in 


conditions involved. 


3-a. Leaky Joints—“Dry” or 
“Muddy” Pins and “Washouts” 
The earliest indication of wabble-type 
failures developing in a string of joints 
is the appearance of “dry” or “muddy” 
pins. Loose joints naturally are not 
pressure - tight; therefore, mud works 
into the connections and displaces the 
accounting for 
appearance of 


thread lubricant, thus 
the “dry” 


the pins 


or “muddy” 
when the connection is un- 
screwed. 

from loose joints 
badly “mud-cut” 


as shown in 


Leakage resulting 


ften develops into 
joints or ‘‘washouts”’ 


Figures 36 and 37. 


3-b. Lapped or Worn Threads and 
Shoulders 

is not as serious 

36 and 37, the 

become 


When mud cutting 
as shown in Figures 


threads and shoulders often 
worn very rapidly as a result of a lap- 
ping action, which is set up as the pin 
wabbles in the box. The shoulders be- 
come lapped or worn to the point where 
they develop a definite crown, wherein 
high spots usually are found at two 
points diametrically opposite. These two 
as the fulcrum or axis 


high spots act 
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FIGURE 38 


Showing maximum wear on pressure flanks of tool-joint threads at 90 


degrees to the axis of wabble. 


about which wabbling occurs. Maxi- 
mum wear on the threads occurs on the 
pressure flanks at an angle of 90 de- 
grees with the axis of wabble, as shown 
in Figure 38, while minimum wear oc- 
curs along the axis of wabble as shown 


in Figure 39. 


3-c. Broken Threads 

As this wabbling operation continues, 
the threads directly below the axis of 
wabble often fail in fatigue, due to re- 
peated bending back and forth during 
each cycle of rotation. Failures of this 
type are Figures 40 and 41 
If the joint is unscrewed at this stage, 


shown in 


galled threads frequently occur due to 


interference of these broken threads, 


coupled with inadequate lubrication re- 


sulting from leakage through the con- 
nection. 
3-d. Broken Pins and Boxes 
The wabbling action also sets up 
severe stress alternations in the pins 


and boxes, which alternations often re- 
sult in formation of fatigue cracks—the 
cracks usually originating at the root 
of the threads near the large-diameter 
end. In extreme cases complete fracture 
of the pin or box will occur, as shown 
in Figures 42 and 43. 

tool joint 


No changes in design of 


connections have been found which will 
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prevent failures of this type. It has been 
found, however, that they can be pre- 
vented by the exercise of care in tight- 
ening the joints as they are run into 
the hole, provided sufficient care also is 
exercised in handling the pipe to avoid 
damage to the pin and box shoulders. 

A tensile load on tool-joint connec- 
tions such as that due to the weight ot 
drill held in 
the connection during 
in stretching of the pin. This, in turn, 


stem suspension below 


drilling results 
results in separation of the pin and box 


shoulders unless the has. been 


tightened sufficiently to produce an in 
itial compression load between the pin 


joint 


and box shoulders in excess of this 


weight. 

The degree of tightness required has 
been found to depend largely upon the 
drilling conditions. When rock bits are 
weight and 


with drilling 


slow rotary speeds, or when drag bits 


used heavy 


are being run, a moderate degree of 
care in catheading the joints up tight is 
On the other hand, 


most of the digging is with anti-friction 


sufficient. when 
rock bits and light drilling weight, ex- 
treme care must be taken to buck every 
joint up tight when going into the hole. 
Even after making these precautions, 
that the 
may loosen during drilling 


there is some hazard joints 


FIGURE 40 (Left) 


Broken tool-joint pin threads 
occurring directly below the axis 
of wabble. 


FIGURE 41 (Right) 


Broken tool-joint box threads 
occurring directly below axis of 
wabble. Note gall and notch 
failure on box shoulder in line 
with the axis of wabble. 





FIGURE 39 


Showing minimum wear on pressure flanks of tool-joint threads in line 


with the axis of wabble. 


The amount of force required to break 
the joints apart when coming out of 
the hole provides a fairly good check of 
whether they previously were made up 
sufficiently tight. If they break 
easily, they should be bucked up tighter 
they are made up, or 


apart 


the next time 


failures apt to occur. It is good 


practice to use at least one wrap of the 


are 


jerk line on the cathead for each inch of 
nominal pipe size when tightening tool 
connections. Thus, 


= / 
for 3Y4- 


joint pin and box 


three wraps should be used 


inch pipe, 4 wraps for 44-inch pipe, etc 
Modern automatic type cat- 
heads introduce another un- 
known into the tonging of tool 
joints. Not even the number 
of wraps is available as an in- 
dex of tightness, However, a 
rule of thumb check can be 
made by first tightening the 
tool joint with the automatic 
cathead, then marking the po 
sition of make-up and further 
tightening manually with the 
specified number of wraps on 
the cathead. If additional 
make-up is obtained, the tong- 
ing effort used with the auto- 
matic cathead should be in- 


creased until this difference is 
no longer noted. 

It is expected that the use 
of power 
“wabble” 


reduce 
because 


tongs will 
troubles 
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IN THE FIELD, LOUISIANA: Running 
a 10,000 ft. string of 8°4-inch 
S-80 SMITHway Casing. 





IN THE A.O.SMITH PIPE MILL: 
Welded casing, developed 
by A. O. Smith research, 
se ; 
us starts with rolled stock. 
luce 
fuse 


This permits close inspection 
of both surfaces 


before fabrication. 





SMITHzay CASING: LINE PIPE 


A. ©. SMITH CORPORATION 


New York 17 °* Pittsburgh 19 * Atlanta 3 * Chicago 4 * Tulsa 3 * Dallas 1 
Houston 2 * Seattle 1 * Los Angeles 14 ° International Division: Milwaukee 1 
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they can be adjusted directly 
to provide a specified torque 
that is sufficient to avoid con- 
nections becoming 
service. This improvement is 
anticipated because field ob 
servations have shown that the 
great majority of “wabble” 
troubles have been the result 
of inadequate make-up torque. 
Although the figures have not 
yet been definitely established, 
suggested make-up torques are 
listed as follows: 


loose in 


Suggested Make-up Torque for 
Tool Joints 


Nomunal Size Torque 
Inches Lbs. Ft. 
A! ae pins sxe 4,000 
{ae soe wee GOO 
a iene sore eres (i i 
ee i ipsancat eae eeietecdmhed 16,000 
5% (Formerly 5 9/16)...22,000 
Steer ....28,000 
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FIGURE 42 (Left) 


Fatigue failure in tool-joint pin 
resulting from wabbling. 


FIGURE 43 (Right) 


Fatigue failure in tool-joint box 
resulting from wabbling 


cary’ 


When 


found in the 


“muddy” pins are 
should be 


t 


taken immediately to correct the trou 


string, steps 


ble. If caught in the early stages, joints 
which have been wabbling usually can 
be repaired on the rig by 


the shoulders with files until the shoul- 


ders are flat. A small, hand-operated 
dressing tool containing short files, as 
shown in Figure 44, has been found 


satisfactory for this purpose. Figure 45 
also shows a ring gauge for checking 
which ring 


flatness of the shoulders, 


gauge should be used in connection 
with the shoulder dressing tool. Unless 
the shoulders are flat and free from 
fins, 
impossible to obtain a 
ing around the full circumference, re- 


tightly the joint is 


bruises, scores, galls, etc., it is 


uniform bear- 


gardless of how 
tonged. 
A uniform shoulder bearing is essen 


tial to prevent stress concentration, leak- 


FIGURE 44 (Left) 


Hand operated tool joint shoul- 
der dressing tool can be used to 
face shoulders damaged by gall- 
ing or early stages of wabble. 


FIGURE 45 (Right) 
Flatness test gauge being used 
to check box end shoulder, Both 
pin and box shoulders must be 
flat to provide uniform bearing 

surface. 


dressing off 








ave, and wabbling [heretore, thre I) 
] 


dition of the shoulders should be 


watched closely, and care should be 
exercised in handling the pipe to avoid 
striking the box shoulder with the end 
of the pin during stabbing or on th 
rebound when the pin is jumped out of 
Protection 


the box with a spring hook 


also should be afforded the shoulders, 


during movement of the pipe, by the 
use of sturdy protectors 


When a 


found, 


” 


“dry” or “muddy” pin is 


there is often a_ tendency 


switch the dry pin to an undamaged 
box and put a good pin into the dam 
hope that this will 


trouble. 


aged box, in the 


correct the Instead, however, 


this procedure usually results in fur 
ther damage to two joints instead ot 


one 





and, thus, if the practice is con 
tinued, the trouble may spread through 
out the whole string. 

(To be concluded next month) 
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A SUPERIOR 
VALVE STEM 
PACKING 





GarLock 117 —furnished either braided or twisted in all 
sizes from 14g” to34”, packaged in 1 -lb.,2-Ib. or 5-lb. spools. 


Lasts Louger... Lowers Matutenance (Coste! 


ARLOCK 117 Valve Stem Packing is manufactured 
from long fibre asbestos yarn and lubricated with 


a special heat-resisting compound. Quality controlled 







from raw material to finished product, GARLOCK 117 
gives superior service on all types of valves operating 


against steam, hot or cold water, or oil. It’s economical! 





THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Tulsa, Okla. Houston, Texas I.os Angeles, Calif 
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DRILLING HINTS 


$10 is paid for each illustrated acceptable contribution. Mail 
to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


vow ro—Lonnect Mud Pump Suction Valves to Elevated Tank 


\ considerable advantage may be 


gained by placing the mud pump suc 
tion valves connecting the pumps with 
an elevated mud tank. This arrangement 
saves the time consumed in tearing down 
and rigging up if the large valves are 
located on the outside of the tank; and it 
protects these valves during rig moves 
as well as during the time the rig is in 
operation. A glance at the valve control 
levers will tell whether or not the valve 
is opened or closed. 

Each valve is of the drop gate type 
and is screwed into an eight-inch flange 
welded to the mud tank near 
The 
connected to the 
means of bolts which permit disconnec- 


which is 


its bottom. gate valve stems are 


extension arms by 


tion in case it is necessary to remove 


one of the valves for repair. The valve 
is closed by lowering the gate, and thus 
lowering the extension arm. Conversely, 
it is opened by raising the extension 
arm 

stem extension 1S 


Travel of the valve 





controlled at the top of the tank by a 
leverage system. The controlling mech- 
anism is mounted on the end of a two- 
foot section of four-inch channel iron 
welded and braced to the top edge of 
the mud tank. A slot near the 


outer end to receive the strap steel ex 


was cut 


tension arm. A lever of similar strap 


steel and approximately 30 inches in 


length is anchored at one end to a ten 
inch upright. The extension arm is 
hinged to the lever by a bolt inserted 


through the lever about six inches from 
the end of the lever. Thus, considerable 
opening and 


tempo 


leverage was gained in 
closing the valve. In order to 


rarily position the valve lever, two pieces 
of strap steel are mounted on a four 
inch steel pedestal as shown. The leve: 
operates up and down between the two 


holes 


inserted, 


pieces of steel which contained 


which pegs could be 


through 


thereby holding the lever in position, 


opened or closed, or any position in 


between 


vow ro—Dulild Multi-Purpose Drilling Rig Utility Rack 


A multi-purpose skid base utility 
that speeds setting up and moving is 
employed by a Wyoming drilling com 


Built of salvaged drill pipe and 


pany. 
tubing, the all-welded rack resembles a 
long sled, the front end being highe: 
than the rear. Designed to be set up 
alongside rigs having relatively low 


floors, the rack supports the all-steel 


dog house at the front end, and a tall 


water tank on the rear, lower deck. B« 


tween the “runners” of the sled on the 


lower-most level, is a space devoted to 


the storage and carrving of miscella 
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neous 


each location 


piping 





required at 


and fittings 


\ foot-high panel of sheet 


steel around the sides of this lower com 
partment prevents the loss of small ma 
terials during moving operations 


The storage portion of the rack, being 


centrally placed at the location, facili 


tates locating pipe or fittings when 


needed, and at the same time contributes 
neatness ot 


considerable to the general 


the well surroundings. Much time usually 
spent in “picking up” is eliminated. The 
convenient height of the rack’s uppe1 
levels facilitates the moving of the tank 


and dog house off and on trucks. 
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Performance / 
Counts Again.. | 


LINK-BELT 
Roller Chain / 
Helps Smash. 
4 Drilling 
Records! / 








The Rocky Mountain Drilling Company's rig, a National #125 equipped 
with standard Link-Belt Silverlink Roller Chain, broke 4 records in drilling 7 
17,696 feet on California's Maxwell #1, near Ventura, for Standard Oil , 
Company of California... 
1 — World's record for fastest drilling time to comparable depth. 
2 — World's record for deepest hole ever drilled by a contractor. 
3 — World's record for deepest hole ever drilled with diesel power. 
4 — California record for deepest hole ever drilled in the state. 
That spells PERFORMANCE in capital letters for Link-Belt Silverlink 
Roller Chain... for these records were broken without chain trouble. 
Maxwell #1 was the second well drilled with this rig. 


Several pulls of over 300,000 Ib. were made on stuck pipe... again 
proving that Link-Belt Silverlink Roller Chain can do more than deliver 
the power — it can take the shock loads too! 


This Link-Belt chain performance is all the more impressive because 
this rig was only rated to drill 12,500 feet, and actually went down 
17,696 feet —a depth overload of more than 40%! 

Such performance proves why most rig manufacturers...and most 
operators... specify Link-Belt Silverlink Roller Chains! 


LINK-BELT COMPANY 


Indianapolis 6, Dallas 1, Houston 2, Kansas City 6, Mo., Los Angeles 33, New York 7, Toronto 8. 


11,361 


Silverlink ; é iy 
Roller y Roller QA’, 44 iJ 
Chain 


j < 
Bearings * = “+ 


, gen 


& N ESF 
Se. SS 


onctial ae Jou re Silverstreak ge 
nclose J 2 iS ale ar : , / = 
i ‘ a } =~ Silent Chain Drives a 
Gear ‘ | a, <SaN Shakers c, i" ~~.) 
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vow ro—Duild Sectionalized Pipe Rack 


A small portable 





pipe rack that is Me 
ideally suited for 
light drilling rigs 
whose derrick floors 
| are built up close to 
the ground has the 
feature of being ex- 
pandable to suit the 
particular require- 
ments of any loca- 
tion. Used by a West 
Texas contractor, the 
racks illustrated are 
bulk of salvaged drill pipe and consist of — holes in the end fittings permit bolts to 





simple A-frame legs welded to horizontal be dropped through to lock the joints 


transverse sections of the same material. together. The racks are ideal for sandy 
Each of these horizontal transverse or irregular terrain where clearing of 
members is provided with a pin on one’ land would be both undesirable and un 
end and a box on the other, these con- necessary. Square steel plates welded to 


nectors being carefully constructed so the bottom of each rack support provide 
that any section can be fitted into an- stability when set up in loose or sandy 


other as racks are made up. Matching soil, 


WATER SHOWS 
BLACK 


vow ro—Make Transmission Clutch Guard 


The power transmissions on many 
power rigs are mounted separately on 
skids and must be set in place and 
hooked up at the rig. Such installations 
have clutches of one type or another 








Reflex principle makes reading 
certain, instant and accurate. 
Water always shows black— 
steam always shows white. — 
Water level is unmistakable. 7 depth drilling rig having a_ separate 
U-Bolt construction is strongest ~ = power transmission, went to considera- 
and simplest to service. Glass ble expense to cover the exposed work- 
is replaced by removing nuts on 
front—unnecessary to work 
between gage and boiler. For 
oil field, locomotive type and 
marine boilers. Conforms to 
ASME, Federal and State require- | angle-iron framework, This cover ex 
ments when used for pressures | = tended over all working parts of the 
specified by their respective 


protruding from one side, providing a 
potential hazard. 
One contractor, operating a medium 


ing parts of the unit and to protect the 
protruding clutch. The main body of the 
power transmission was covered with 


sections of light plate steel bolted to an 





transmission, which was mounted on a 


codes. ® | separate pipe skid. The clutch was pro- 

There is a Penberthy Gage for | tected by a sheet metal cylinder at means for crew members to grease and 
every liquid level gage re- — | tached to the main cover by tabs and _ inspect the transmission and rear of the 
quirement. ® | bolts. The end of the cylinder was  drawworks, Both sides and treads were 


seataiae closed in with a hinged door which was made of expanded metal, as shown, 
| latched closed. Purpose of the door was while the toe plates were of solid steel 

to provide a means of greasing the plate. The cover adequately protects the 
NJECTOR co. clutch bearings and adjusting the clutch clutch and prevents eye injuries as a 


result of accidentally coming in contact 





PENBERTHY | 


. . | from time to time. 
Detroit 2, Mich. | fron ees haa Pian ae 
re The usefulness of this cover was in with it while the drawworks are turn- 
. fart P me eee : 
\ Canadian Plant —- Windsor, Ont : | creased by adding steps made of ex- ing rhe unit is easy to install and pro 
eel # | panded metal in order to provide a safe vides a safe stepping point for the crew 
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Manufacturer's Agent - 9il Well ( and Refinery Supplies 





Harrisburg Forged Steel 
Flanges—Seamless 
Pipe Couplings 


Harrisburg Drop-Forged Steel Pipe 
Flanges meet every test of strength 
and safety. Their unvarying uniform- 
ity merits your consideration wher- 
ever quality is essential. Made to 
ASA standards. 

Harrisburg Forged Seamless Steel 
Pipe Couplings are uniform in 
strength and quality. Threads will 
not strip under most severe strain 
Manufactured to API specifications 


P. O. BOX 932 &£ 


HOUSTON, 4< 


TEXAS 






Agent and Distributor for the following 
Nationally known Manufacturers 


W. C. NORRIS MANUFACTURER, INC. 

p Tulsa, Oklahoma 
Quality Pumping Equipment Swage N 
ples, Bull aos. “Weldi ing Fittings, et 


WHEELING MACHINE PRODUCTS CO. 
Wheeling, West Virginia 

As eel Pipe Couplings for SIL COUNT 
ULAR PRODUCTS Gas-Water cae 


THE OHIO INJECTOR COMPANY 
Wadsworth, Ohio 
JIC VALVES, Bronze, fron and Steel, for 
all purposes. ‘Oh! I See Lower Costs 
with OIC." 


HARRISBURG STEEL CORPORATION 
Harrisburg, Pennsylvania 
Forged Steel Flanges and Seamless Casing 
Couplings 


VOLCANO BURNER COMPANY 
Houston, Texas 
Volcano Superior and Gulf States All Steel 
Gas Burners for OIL COUNTRY BOILERS 


OIL STATES EQUIPMENT COMPANY 
Houston, Texas 
OSECO Silvertop Fusible Plugs with re- 
newable inserts for all types OIL COUNTRY 
BOILERS. 


DRESSER MANUFACTURING DIV. 
Bradford, Pa. 
Seamless Welding Fittings 


’ 


1125 ROTHWELL ST. i oe eo 


¥ 





90 Deg. 
DRESSER ELLS 


Made by an exclusive process from 
seamless steel pressure tubing, meet- 
ing ASTM A-234 standards, Dresser Ells 
are cold formed to assure optimum 
physical properties of the metal. Center- 
fo-face dimensions held to one and one- 
—_ times the nominal size. Minimum 
wall not less than thickness of specified 
pipe. Straight tangent on both ends 
means, 1) Weld removed from plane of 
greatest stress, 2) Straight bead weld- 
ing permitted, 3) Pipe alignment simpli- 
fied 


REMEMBER: GEOLOGRAPH LOGS 
WHILE THE WELL IS BEING DRILLED 


DISTRICT OFFICES 


| Dploo WATER COOLER 
the truly Convertible Cooler” 


This cooler is corrugated for greater strength ond durability being 
of all welded construction. It is fully insulated with granulated cork 
to kcep water colder longer. Added features include, conversion from 
spigot tu non-spigot type, no solder joints to break out and a rein- 
forced innerbottom 


Igloo Water Coolers and Spigots Are Available ct All Supply Stores 


The I1GLOO MANUFACTURING CO. 


3809 McKinney Avenue Houston 3, Texas 


February 1, 1949 » WORLD OIL 


Shreveport, La 
Odesso, Texas 
Alice, Texa 


Casper, Wyoming 


b fol0M | Mrelal vane lall 


—= 
= 


it 


once'!—Be sure you include 
Geolograph in all Drilling Well 


Estimates! 


TIME WILL TELL 


rw GEOLOGRAPH CO. 1nc 


O. Box 1291 Oklehome City 1. Okle 
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TANNER 
HIGH PRESSURE 


VALVES 





LAST LONGER 


Because of the extreme 
ease of operation and the 
entire elimination of lubri- 
cation and plug adjustment, 
the possibility of allowing 
the valve to remain in a 
position other than fully 
opened or fully closed is 
greatly reduced — thereby 
reducing the possibility of 
cutting the seats and plug. 


These valves are used in DRILLING, 
CEMENTING and PRODUCING. Avail- 
able in either flanged or screwed ends. 
Valve sizes range from 1” to 4”. 

Write for our catalog for complete 


details. 





C. L. TANNER CO. 


6887 Farmdale Avenue 


North Hollywood, California 
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vow ro—Install Drainage Line in Cellar 


In hilly or mountainous areas, work 


connected with keeping the cellar 


drained of mud, water and inflammable 
fluids can be reduced to a minimum by 
preparing for it somewhat in advance 
of the actual setting up operations. Be- 
fore the cellar is poured, a ditch is dug 
having a slight from the 
bottom of the cellar out to the edge of 
the location or sump. A 3- or 


4-inch pipeline is laid in the ditch, the 


down grade 


waste 


well end projecting just inside the ac 
tual cellar area. Such a provision allows 
fluids to drain out as they enter, result 
ing a practically dry cellar at all times 
This 
danger of fires caused by accidental ig 
nition of inflammable fluids, but simpli 
fittings and 


practice not only lessens the 


fies work on well head 


blow-out preventer equipment. The in- 
stallation is not costly inasmuch 
as all but a few feet of the line may be 


well 


very 


recovered upon completion of the 





If desired, the line may be left in the 


vround in order to provide drainage 


during the producing life of the well 


wow ro—Make Sturdy, Collapsible Bench 


Small, elevated 
working benches are 
almost a necessity 
the 
pumps which require 


around mud 


replacement of pis- 
tons, valves and pack- 
ing glands. If a work- 
ing bench is provided, 
it usually is fixed in 
position and is not 
always handy for all 
the work needed 
around the pumps. 


bench 


Illustrated, is a shop-made 
that readily lends itself to such work, 
whether it be around the mud pumps or 
on the derrick floor. particular 
bench is light enough for one man to 


This 


drag over relatively short distances, such 
as from one pump to another. It utilizes 
the old lever-action principle for con- 
struction. 
The bench 
parts: the two legs and a top. Each leg 
is made of two-inch pipe, approximately 


consists of three main 





314 feet in length. Two cross braces are 
welded to the legs at one end, while a 
the bottom 
When a two-inch plank is inserted be- 
tween the two and 
both legs are set at angles as indicated, 
a solid table pulled 
from either end without dismantling the 


third brace is added near 


cross. braces, 


top 


results. It can be 


parts. During rig moves, or if it is nec 
essary to move the bench more than 100 
feet, it can be easily taken apart, since 
no bolts or screws are used. 
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More Strength with Less Weight 
plus 
Simplification of design through the 


elimination of unnecessary parts 





equals 
Economy in the use of materials 


las 


Safety in the performance of 





hazardous operations 


Complete Well Head Assembly equipped with Type 3170 
Composite Manifold, Valve Removal, Installation and 
Renewal and Boll Weevil Casing and Tubing Hangers. 


GRAWAL a 


Export Representative: GUY E. DANIELS, 30 Rockefeller Plaza, New York City 
Rocky Mountain Representative: CARL MOULDEN, P. O. Box 1890, Casper, Wyoming 


is rie 





me 
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SAND-BANUM 
BENEFITS BOILERS 


Removes 
and 


Prevents 
Boiler Scale 
And Corrosion 


SAVES YOU 
Time 
Labor 

Money 


Be Modern— 
USE 


SAND-BANUM 
And Save! 


Details Await 
Your Request 





“The Entirely Different 


Boiler and Engine Treatment’ 


CANO 


[2 


AMERICAN 
SAND-BANUM 
COMPANY, Inc. 


9 ROCKEFELLER PLAZA, 
NEW YORK CITY 20 
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vow ro—Ad Chemicals at Shale Shaker 


Many innovations for the treatment of 
drilling fluids may be found on drilling 
rigs. For the most part, chemicals are 
usually added at some point between 
the mud return line at the wellhead and 
the shale shaker. Somewhat unique and 
different is the method shown for adding 
chemicals to the returning mud stream. 
This rig uses a standard two-chemical 
treatment, consisting of caustic soda and 
quebracho, and therefore, only two con- 
tainers were provided. 

The unit is unique in that the chemi- 
added at the shale shaker in- 
between the 
addition, the 


cals are 
stead of at some point 
shaker and the well; in 
chemical containers have been unitized 
with the shale shaker and mud receiver. 
This feature has added a convenience 
and resulted in substantial savings in 
piping plus the regular saving in time 
required for setting up and dismantling 
ordinary treating units. 

The rectangular tank is divided into 
two parts, and is welded as an integral 
part to the mud receiving tank of the 
shale shaker. The chemical tanks extend 
over the back side of the mud receiving 
tank, and are supported by three angle- 
iron braces. Each tank is fitted at the 
bottom with a short nipple and valve to 
regulate the amount of chemical to be 
fed into the mud stream. Since the chem 


vow ro—Pretabricate 


A drag bit welded to the bottom of 
the rat hole casing with the female tool 
joint exposed on the inside bottom 
makes it possible to leave the kelly in 
the protective casing when drilling the 
rat hole. Once drilled, the kelly is un- 
screwed from the casing, which remains 
in the grotind to form the rat hole casing. 

The casing is made from a joint of 
seven-inch outside diameter pipe with 
the bottom thread cut off and a 7 x 5- 
inch swedge welded in place. After the 
bit is made up on the pin end of the 
tool joint, it is set up in the swedge and 
welded, making sure it is in alignment 
with the casing. The rat hole casing is 
sufficiently long to permit the kelly to 
protrude from the opposite end during 
shipment and during drilling of the rat 


hole. 


tank 
with a 


icals are mixed with water, each 


compartment is also equipped 
one-half inch water tap, which is a con- 
tinuation of the water line to the shale 
shaker. A walk-around of floor plate fa- 
cilitates the maintenance of the combi- 
nation shale shaker and chemical treater 
unit. Tops of the tanks are not so high 
that the small amounts of dry chemicals 


used cannot be lifted manually 


Rat Hole Casing 


When it is necessary to tear down 
the rig, the kelly is stabbed into the rat 
hole casing and made up. The combined 
units are then pulled from the ground 
and loaded for transfer to the next lo- 
cation. 
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WHEEL TRUEING 
TOOL COMPANY 


3200 W. Davison Avenue 
Detroit 6 e Michigan 


WHEEL TRUEING TOOL CO. 
of CANADA, LTD. 


575 Langlois Avenue 
Windsor, Ont. e Canada 
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vow ro—Protect Drill Pipe in Transit 
y 
| 
It has been shown 
in many research 
projects that drill 
| pipe failures begin 
Lifts vertically, lifts with a tiny scratch 
or pushes at any on the surface of the 
_— drill pipe. One manu- 
te a facturer of tool joints 
Seas pee will not allow a load 
gate“ of drill pipe to leave 
5 pe tn or padiaaaa the yard unless the 
CE ee joints are protected 
14” lite! from the binding 
chain with an oak 
plank. This is accom- 
Meets emergency jacking needs in the oil field... plished by simply 
with power, safety and easy operation! laying a 2x6-inch 
: across the load where the chains cross’ dling of sucker rods to prevent prema- 
Toareiae Simplex and looping the hooked eyes over the’ ture failure, but the simple precaution 
OIL 48 ends of the plank as well as the ends of | of placing a plank under the chains on 
acks the bolsters on the truck and trailer bed. a load of drill pipe has not “caught on” 
TEMPLETON, KENLY & CO. This causes the binders to squeeze the generally with the trucking concerns. 
1032 S. Central Ave., Chicago 44, Illinois load tightly but does not mar the drill When it does, the swamper will find 
pipe. that the load is easier to hold with the 
Manufacturers lead the way in edu- plank under the chain, and the driller | 
cating the field men in the proper han- will have less fishing jobs. 
| 


vow ro—Mount Surge Chamber Horizontally 





MT) d. f To relieve the mud 
20 odets line of the inverted 


pendulum effect and 


consequent stress on 
fittings, one company 


mounts the air cham- 





40,000 to 500,000 Lbs. Capacity! ber horizontally 
. above the four-inch 
Widely used because they are al- shee cntivin aaa 
ways accurate, sensitive, rugged the rig, carrying most 


—and economical. With a Line of the weight of the 
chamber on a braced 


Scale you KNOW the pull on the A-frame which strad- 
line, and the weight on the bit, dles the line and rests 
: ' on the timber floor- 
in pounds! See your local supply 


man for details. rick. The frame is not spiked or bolted 
to the supporting timbers, and thus is wood flooring without stressing any of 


LINE SCALE CO | able to shift slightly in response to ex- the connections. The main mud line it- 
es nc. pansion changes in the mud line. self is braced adjacent to the Tee which 
907-11 SE 29th, Box 4245, Phone 6-1765 Use of a spherical ground joint in the carries the chamber valve so as to re- 


OKLAHOMA CITY, OKLAHOMA connection between air chamber and _ lieve the absorber unit of the dead load 
shut-off valve absorbs slight changes in of pipe and fittings. 





ing around the der- 
line elevation and possible sinking of the 
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Derricks 


fo + Deep Well Dilin 








et SE 









5, 
i 
MED. tinct / etd ae ad : eee 

Ila- . , . , sv . , 
i The Draw Works Bench is 6 high x 14 4° wide x 45 
O1 Ad . . , Ad : , 
ie 4," long. Engine foundations are 5 6 high x 42 
“the 10” long x 45°41” wide. 


ler The Lee C. Moore Heavy Series Derricks include the 
140’ and the 189’. Intermediate sizes are available. 
One size can be converted to any other size with a 


maximum interchange of parts. 





Stelling 


PUMPS + HOISTS + LIGHT PLANTS 


DEPENDABLE 
RUGGED 
SIMPLE 


SAVE 
MONEY 


SAVE 
TIME 


See pages 3984 and 
3985, Composite 
Catalog, and page 
761, Refinery Cata- 


log. 


STERLING 


MACHINERY CORPORATION 
405-13 SOUTHWEST BLVD. KANSAS CITY 10, MO. 








Geophysical Surveys 


BY 


Gravitymeter 
Torsion Balance, and 
Magnetometer 


Interpretations Of 
Gravity Data By 
‘‘DUAL’’ SYSTEM 


Second Derivative 


THE 


Analysis of Torsion 
Balance Surveys 


Klaus Exploration 
Company 


Phone 2-1551 
Lubbock, Texas 


Box 1617 














Efficient, economical filtration systems for salt 

water disposal or feed water purification. 

Standard filtration methods are intelligently 

applied to assure proper coagulation and crystal 
clear effluent. 


Fast Deliveries . . . . Dependable Service 


gut ey 2 CO, Inc 


& 


** Service, Not P, Promises’ Teg 
ms J 4 


916 S. PETERS STREET 
NEW ORLEANS, LA 


1682 INGEBORG ST 
HOUSTON, TEXAS 
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When blowout pre 
venters were placed 
above ground instead 


of being set in a cel 
lar, the biggest head 
ache which resulted 
was one of loading 
and unloading heavy 
drilling equipment 
from and onto the el- 
evated derrick floor 
In some instances, 

the distance from the 

ground to the derrick 
loading problem 


posing an unusual 


However, the usual method employed in 


this operation is to criss-cross large 
12-by-12-inch 


ramp was made. 


timbers until a_ sloping 
Wooden planks were 
nailed to the heavy pieces and the trucks 
backed on the 
temporary, and 


ramp. However, such 


ramps were must be 
assembled and disassembled al each lo 
considerable time, and 


cation, requiring 


their temporary nature always imposed 


the possibility that vibration and_us¢ 
may weaken the structure beyond the 
desirable safety factor. 

Streamlining this piece of equipment 
into a permanent ramp, yet one that can 
location to location, a 


be hauled from 


rool 


8 wars’ z: 


GOTKOOL WATER COOLER 


Made in 2, 3, 5, 8, 10, 15 and 20 
gallon sizes with Push-Button 
Faucef. 


Se a PURE DRINKING 


floor is 17 feet, 





drilling contractor, 
Coast area, made the ramp up int 
sections, facilitating th« 
lem, and providing a flexible unit wh 
width of any 


can be made to fit the 


field truck. Structural members of 
efficient ramp are 


drill pipe, welded to form a wedge 


vertic illy braced 


Kach runner is approximately four f 
in width 
timbers. The timbers are 
by angle iron which has been 
of the 


The ramp illustrated was made for 


the top side supporting 


particular rig, but similar ramps cat 
made to suit most conditions found 


the field 


WATER CANS 
an On OR OF Fe oa a. 


GOTT Water Coolers are the convenieuit 
way to keep drinking water handy to the 
worker, protect it from impurities. Their 


Py col (Tha More) elit at (oii lo) eM -<-1-) os-MR Zod (-) Mm oele) MB) 
long periods. Snug fitting large removable 
Yoyo sloseloh metoyeticlel stele m oltt te) 
button faucet. GOTT Water 
Cans for handy field use. 
Your Supply Store has 


H P.GOTT MFG. ~o = J 


WINFIELD, KANSAS 


Made in 1|'3, 2, 3, S, 10. 15 
and 20 gallon sizes. (Push 
Button Faucet at slight 
additional cost. 


WATER ALWAYS HANDY 
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about every four feet 
and is topped with heavy wos 
held in place 
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SHOOTING IN 


Wajer-Plooding 











l [THE production of fluids from, or 
the injection of fluids into, a reservoir 
during the process of oil production, the 
well is the bottleneck of the operation. 
In order to increase the efficiency of the 
oil recovery process, it is desirable in 
many cases to minimize the effect of the 
bottleneck. This is especially true in the 
case of secondary recovery operations 
where there are two sets of bottlenecks, 
namely, the injection wells and the pro- 
ducing wells. Probably one of the com- 
monest methods of reducing this restric- 
tion upon fluid flow is by shooting. De- 
spite the widespread application and im- 
portance of shooting in well completions, 
only a limited amount of quantitative 
data are available in the literature on 
the problem. 


Shooting Experiments 


Phillippi’ reported on some field shoot- 
ing experiments carried out on a sand- 
stone outcrop in an attempt to study the 
extent and character of the fissure sys- 
tem and compare sand tamping with 
water tamping. No definite conclusions 
could be drawn from these tests. At the 
same time, some cooperative research 
was being carried on by the du Pont 
explosives research laboratories and the 
production research laboratories at The 
State 
scale shooting tests using diamond core 


Pennsylvania College on small 
samples. It was hoped to obtain some 
quantitative data on the effective or 
equivalent well radius of the fissure sys- 
tem created which is a true measure of 
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By S. T. YUSTER, 
Chief, Division of Petroleum and Natural Gas Engineering 
The Pennsylvania State College 








he effectiveness of a shot. It was not 
possible to confine the fissure system to 
cores being used and no 
from the 


the 2'4-inch 
conclusions could be drawn 
tests. Barstow and Edgerton’ in a study 
of glass fracturing obtained data which 
is of aid in clarifying the mechanism 
and character of fissure formation in oil 
well shooting. They found that the sys- 
tem of fissures consists of vertical cracks 
radiating out from the point of impact 
and a series of vertical cracks concentric 
with the point of impact. Bossler* found 


that the pieces of fractured rock pro- 





A STUDY has been made on the ef- 
fect of shooting in water-flooding. 
The effect of shooting on spacing, 
development and operating cost, and 
gross profit are considered. A cor- 
rective shooting formula and chart 
are developed which give the shell 
size as a function of permeability 
ratio in order to cause the flood to 
penetrate more uniformly. Other 
factors such as self-correctiveness, 
multiple shooting, and tamping are 
also discussed. A brief outline of 
shooting problems is also given. 
This paper was presented initially 
before the Twelfth Annual Confer- 
ence on Secondary Recovery, School 
of Mineral Industries, The Pennsyl- 
vania State College. 
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duced by a well shot could be arranged 
in a pattern similar to that found for 
glass fractures by Barstow and Edger- 
ton. Evinger and Muskat* in a theoreti- 
cal analysis of the well shooting prob- 
lem arrive at the probable limits of the 
relationship of the fracturing radius and 
shot concentration. These limits are de- 
fined, first, by the stresses produced by 
a static pressure equivalent to the maxi- 
mum pressure generated by the explo- 
sive; and, second, the stresses produced 
by a pressure pulse with a time rate of 
application. For a 


cylindrical cavity, 


which is the situation in an oil well, 
they concluded that the fracturing ra- 
dius would vary as the square root and 
the square of the charge concentration 
respectively under the two assumptions 
given above. Considerable work has 
been done on the physical size of the 
well after shooting by the use of calipers 
However, such data 


direct application to 


of various types. 
have very little 
well flow, since they measure chiefly the 
shattering and caving tendencies of the 
formation. 


Calculating Effective Radius 


In order to approach at least a partial 
solution to the shooting problem, it is 
necessary to have some method of cal- 
culating the effective radius of a shot 
well. Such a method applying to water- 
flooding injection wells within certain 
limitations has been described.*® This al- 
lows for a determination of the shot 
responsiveness of a sand under field con- 
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ditions and when coupled with a knowl- 
edge of the effective radius needed for 
the operation should enable the oil pro 
ducer to place shooting on a quantita- 
tive basis. 


Spacing and Shooting 


In a large number of water-flooding 
operations it is necessary to shoot all 
the wells in order to operate at the high 
est efficiency and attain a maximum 
profit. A recent paper on water-flood 
spacing® derives a formula for well spac- 
ing for a ten year flood-out program 
which contains, among other variables, 
the effective well radius. The formula is 
as follows: 


16,300kPy 


(1) W?(log W/rw — 0.420) = 
HR 


where W is the water to water well dis- 
tance in feet for a five-spot; rw is the 
effective well radius in feet; k is the 
effective permeability of the sand to the 
flood in millidarcys; P» is the effective 
flooding pressure in pounds per square 
inch (for a pumping operation Py is the 
bottom hole pressure in the injection 
well, while for a flowing operation P» 
is the applied surface pressure at the 
injection well), # is the viscosity of the 
injected water at formation condition in 
centipoise (this may be considered equal 
to one under most conditions), and R is 
the recoverable oil in barrels per acre 
foot. This relationship is plotted in Fig- 
ure 1 with W as a function of the ratio 
kP,/R. There are three iso-effective ra- 
dius lines. The chart can be used to 
compare the spacing of shot and unshot 
wells. In order to compare spacing using 
unshot and heavily shot wells having a 
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GRAPH FOR DETERMINING 
SPACING FOR TEN YEAR FLOOD-OUT 


following 
Bradford 


effective radius, the 


conditions approximating the 


25-foot 


area will be applied: 


Effective permeability, k 1 md 

Effective flooding pres- 
sure, Pp 

Recoverable oil per acre 


foot, R 
The kP>/R ratio would be ten and the 
spacing for unshot and heavily shot 
wells is 250 and 430 feet, respectively. 
If the above property were developed 
for flowing and the maximum safe sand 
face pressure were 2000 psi, the effec- 
tive flooding pressure would be 1140 psi. 
Applying this new condition, the kP»/R 
ratio would be 5.7 and the spacing would 
be 200 and 350 feet, respectively, for the 
unshot and heavily shot wells. Using an 
equation for calculating the gross profit 
on a water flood, given in the paper just 
mentioned, it will be possible to compare 
The equation is: 


2000 psi 


200 bbls. 


the above operations 
(2) G= 


where G is the gross profit per acre; 
Rh is the recovery in barrels per acre, 
M is the price of crude per barrel; P is 
the well-head injection pressure; L !s 
the depth of the well in feet; and C is 
the average cost of a well in a five-spot 

Assuming 25 feet of sand, the recovery 
per acre would be 5000 barrels. Let the 
price of crude be $5 per barrel, P equal 
1140 psi, L equal 2000 feet, and C equal 
$5200 for a shot well in pumping and 
$4400 in Allowing $360 for 
shooting and cleaning out costs an un- 
shot well would cost $4840 and $4040, 


respectively. Table 1 gives a summary 


flowing. 


of the operating conditions of the exam 
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Rh(0.875M-0.18-0.0000668 P- 0.00042L — 


ples considered above and the resultiy 
gross profit: 

It can be seen that the gross profit ; 
considerably greater when using the sh 
wells. If the price of crude were $2.5 
per barrel such as in the Mid-Continent 
the gross profit on all of the above de. 
velopments would be decreased by $12 
500, resulting in unshot 
operations. Higher effective permeabil 
ities would improve the situation 


a loss in the 


Possible Oil Losses Due to Shooting 


The discussion so far has assume 
that spacing and shooting have no effec: 
upon the ultimate oil Bot} 
affect pressure gradients with the latte; 
not only increasing it but tending t 
make it more uniform throughout the 
pattern, The effect of pressure gradients 
not understood to 


recovery, 


upon recovery is 


87.120C 
W? 


well. The laboratory and field evidence 
is controversial on this point and there 
fore recovery will be considered as 1 
dependent of pressure gradients in this 
discussion. 

There is one other factor related 
shooting which may have an effect upo 
recoveries. It was pointed out 
that studies on the fissure pattern re 
sulting from shooting showed one sys- 
tem of fissures radiating out from the 
well and another system concentric witl 
it. These fissure systems in order t 
give effective well radii as high as 235 


earlier 


feet and even higher must extend be 
yond this distance from the well. It is 
conceivable that flood waters will by- 
pass recoverable oil in the fissured areas 
and reduce the total recovery. What the 
extent of such possible losses may be is 
not known but it could be considerable 
It has been that the 
small, but the explanation 


I Sses 


contended 
might be 
given assumes only a radiating fissure 
system with no fissures 
to them. These latter fissures would ag- 
gvravate any bypassing tendencies. Areas 
which have been bypassed may have the 
move some of the recov 


perpendicular 


flood waters 
erable oil from them but it is doubtfu 
if very much of such oil would reacl 
the producing well. 


It would be of interest to calculate the 


TABLE 1 


Effect of Shooting on Spacing and Gross 
Profit for a Bradford Five-Spot Development 











10-Year Flood-Out Gross Profit 
Type of Spacing Per Acre 
Develop- |-—— ~~ —_—- | --- 
ment Shot { Unshot | Shot | Urshot 
Pumping. ..| 430’ | 250’ | $13,950 | $ 9,650 
Flowing 350’ 200’ 17,470 11,800 
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juantity of oil which would be lost and The additional parenthetical expression reduced to values of $13,600 and $16,870 
he therefore the reduction in gross profit represents the fraction of the total area for the pumping and flowing operations, 
if it is assumed that no oil would be’ which will be flooded. With the wells respectively. In the pumping operation 
recovered in the area represented by the shot to a 25-foot effective radius and about 2.1 percent of the oil was lost, 
088 effective radius. To accomplish this, assuming a loss of recoverable oil, the while in flowing the loss was approxi- 
ent equation (2) for the gross profit would — gross profits given in Table 1 would be mately 3.2 percent. Despite the loss in 
be modified to oil, the development which was shot 
a vave the greatest profit 
3) G= Rh(] — (0875 — 0.18 — 0.0000668 P — 0.00042 L) It would appear from the results of 
i this analysis that it is advisable to shoot 
%0 87.120C the wells in a development as hard as 


possible and adjust the spacing to com- 


W" 
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plete the flood in a desired interval of 
time. 
Corrective Shooting 


In addition to the beneficial effects of 
shooting a uniform permeability sand 
noted above, a shot may be so tailored 
as to at least partially correct a heterog- 
eneous permeability profile and cause 
the different strata to produce at a more 
uniform rate. This corrective or selec- 
tive shooting is accomplished by placing 
the highest shot concentration opposite 
the strata having the lowest permeabil- 
ity, reducing the concentration as the 
permeability of the strata increase, and 
if the permeability of a stratum is suf- 
ficiently high no shot is used opposite 
it. While this shooting technique has 
been in practice for some time there are 
no published methods available for com 
puting a corrective shot. 
which 

this 


successfully 


There are several conditions 


must be known or satisfied if 
method is to be 
They are as follows: 

1. The movement of 
between strata must be at a minimum, 


which means a low vertical permeability 


applied 


vertical fluids 


or a separation of the strata by imper- 
meable barriers. 

2. There must be a effect 
on neighboring strata of the explosive 


minimum 


charge opposite a given stratum. 

3. The shot responsiveness of the for- 
mation should be known. 

4. The effective radius distribution of 
the strata for the best collective flood 
advance must be obtained. 

For the best corrective shot, the dif- 
ferent strata should act independently 
of one another which requires the pres- 
ence of very low vertical permeability 
or barriers breaks. The 
cross migration of fluid nullifies the ef- 
fect of the corrective shot by bypassing 
areas containing recoverable oil. 

If a shot produces effective radii of 
the order of 25 feet in a horizontal di- 
rection, it might be expected that a 
comparable fissure system would extend 
in a vertical direction. Ryder’ has pointed 
out that packers have been successfully 
placed for many years within two feet 
of the top of a 5%-inch shell in the 
3radford area. The explanation for this 
behavior may be in a phenomenon 
known in seismograph work. Waves 
generated by a shot may travel along 
strata discontinuities and are then de- 
tected at the surface by the head waves 
produced. It may be that the bedding 
plane in the sand and shale partings 
cause the explosive wave to be preferen- 
tially conducted in a horizontal direc- 
tion and therefore give a minimum ef- 
fect vertically. 


such as _ shale 


Shot Responsiveness 


A method for obtaining the effective 
well radius or shot responsiveness of 
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the formation under certain conditions 
has been described in a paper already 
mentioned.’ The cumulative volume of 
water injected and the corresponding 
rate of injection into a fairly uniform 
permeability sand are required in addi- 
tion to the regular core data. This infor- 
mation should be substituted in the fol- 


lowing equation: 
0.00617kh(P:— Pr) 1 
QO 


— a ™ 7. 
+ log 0.559 fh(1—w—S,;) rw’ 


4) log V 


where V is the cumulative volume of 
water injected in barrels, k is the effec- 
tive permeability of the sand to the 
flood in mds.; h is the sand thickness 
in feet; Pi and Pr are the sand face in- 
jection pressure and formation pressures 
respectively in pounds per square inch; 
Q is the injection rate in barrels per 
day; f is the fractional porosity of the 
sand; w is the fractional connate water 
saturation; S, is the fractional residual 
oil saturation. 

According to this equation plotting the 
log of the cumulative volume versus the 
corresponding reciprocal of the daily 
rate should give a fairly straight line 
with a uniform sand up to the limit of 
radial encroachment. The slope of the 
line allows for a computation of the field 
effective permeability and the constant 
term can be used to obtain the effective 
well radius. If the injection pressure has 
varied but its value is known, AP/Q 
This 


method has been applied under the con- 


should be plotted versus log V. 
ditions indicated and good results ob- 
tained. 

No simple quantitative test has been 
developed as yet for determining the 
shot responsiveness of a formation. A 
simple qualitative laboratory test has 
been used which involves dropping a 
weight from gradually increasing 
heights on a wafer of core about one- 
half thick. If the 
clearly little 
fines, it should be fairly responsive to 


inch sand fractures 


with very formation of 
shooting. If a considerable quantity of 
fines is produced, a shot will probably 
give a maximum of shattering of the 
formation with only a relatively few fis- 
sures produced. 

shot re- 


One quantitative test for 


sponsiveness requires that several cored 


TABLE 2 
Shot Responsiveness of Bradford Sand 








Shot Concentration Effective Well Radius 





Quarts per Foot Feet 
2.0 3.5 
2.6 6.9 
2.6 16.1 
3.1 14.0 
3.3 24.5 
5.6 33.0 
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injection wells in a uniform sand 
be shot uniformly with different 
centrations of explosive. The water in- 


aré€a 
con- 


put data are then analyzed using the 
described in order to 


radius. The 


method already 


obtain the effective well 
radii are then correlated with the 
sand is non-uni- 
form in a vertical direction it will not 
be possible to plot the log V vs. 1/Q 


data to give a straight line. Under such 


shot 


concentration. If the 


circumstances a trial and error graphical] 
A nomograph for 
8 


method may be used 
predicting intakes 
the brackets of permeabilities existing 
relative 


water is applied to 


assuming several 


3y shifting the log V 


in the sand 
permeabilities. 
scale upward or downward, it is possi- 
ble to change the effective well radius. 
Choosing several reasonable values for 
the relative permeability 


radius a summation of V’s and Q’s for 


and effective 


the strata as a function of time is ob- 
tained. When the actual input data are 
have 


matched, the correct rw and ke 


been obtained. 


In order to determine the shot re- 
sponsiveness of a sand some data were 
analyzed from the Kanesholm lease 
(Kane pool, McKean County, Penn.) of 
the Kendall 


wells were not as closely grouped as 


would be desired, thereby raising the 


Refining Company. The 


question regarding the sand uniformity 
However, the data are probably as good 
as can be expected from the field. The 
radi are 


shot concentration and well 


given in Table 2. 


Statistical Study 


Since a large number of variables 
enter into the shot responsiveness of a 
formation and since it is almost impos- 
sible to expect such variables to remain 
constant over a wide area in a sand, the 
study of shot responsiveness should 
preferably be a statistical one. However, 
since such field experimentation is very 


lead to unfavorable 


costly, and may 

production, practically none of such 
work has been done. While a larger 
number of tests would have been de- 


sirable for this analysis, it is fortunate 
that as wide a range of shot concentra- 
tions is included. 

The data from Table 2 are plotted in 
Figure 2. It can be seen that the data 
do not line up too well. The line which 
has been drawn was placed very arbi- 
trarily and the only thing certain about 
it is that it must start close to the origin. 
The data were plotted on log-log graph 
paper in an attempt to obtain the co- 
efficient and exponent of the shot con- 
centration so as to correlate it with rw. 
Lines having slopes from 1 to 4 could 
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Can you be sure of keeping up production, if snow hydraulic power that runs your Free Pump. If you want 
or impassable roads isolate your lease? Your answer will to be sure this winter... and if you want to eliminate 
be “yes, if you are a Free Pump operator. many of your cold-weather pumping problems, change 


to Free Pumping. Your local Kobe representative has 


é > wellhead is the / passag 1 ; ponte 
A footpath to the wellhead is the only passage needec facts on installation costs that will interest you. 


to completely service a Kobe Free Pump well anytime 

. rain, shine or snow. One man alone can quickly 
change the bottom hole pump and thus assure continu- 
ous production. 


There’s no waiting for equipment. No pulling expense to 
be added to your cost of lifting oil. No rigging up or tear- 
ing down time. Your well, regardless of the weather, is 
off production only the short time it takes to circulate 
the Free Pump in and out of the well. 


Winter-time paraffin control, too, is solved by the 
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be drawn but in all cases some points 
had to be disregarded. This points to 
the need for more data. 

In the theoretical of this 
problem by Evinger and Muskat* men- 
tioned earlier, it found that the 
fracturing radius vary as the 
square root to the square of the charge 


analysis 


was 
might 


concentration. 


In the section on the calculation of 
demolition charges in the Reserve Offi- 
cers Training Corps Engineer’s Manual, 
a series of empirical equations based 
upon considerable experience is given 
for the breeching radius. For distributed 
charges (charges placed in a continuous 
row) which is the condition in well 
shooting, the following equation modi- 


fied to apply to this discussion is given: 


(5) r=¥ N 
2.3KC 


where N is a quantity representing the 
charge concentration, K is an approxi- 
mate constant dependent upon the type 
of material being blasted, and C is a 
constant which is dependent upon the 
placement of the charge and the tamp- 
ing (usually one for a well-tamped shot). 
The above relationship is identical with 
the variation predicted by Evinger and 
Muskat 


pressure application. This is equivalent 


assuming a maximum. static 
to saying that the effective well radius 
is directly proportional to the shell size 
since the shell diameter squared is pro- 


portional to the quarts per foot. 








necessary to form fissures in the volume 
of sand out to the effective radius. As 
a first approximation it may be assumed 
that the fissure concentration is a con 
stant out to the effective radius and that 
the energy required to produce this fis 
sure system from the well bore and out 
is therefore a constant for every volume 
of sand involved. This means that the 
volume of the explosive used is directly 
proportional to the volume of sand shot 
or the effective well radius should vary 
directly as the shell radius. Since it is 
to be expected that the fissure concen- 


tration in the sand would be greatest 
near the well and decrease from the 
well bore out, a somewhat decreasing 


amount of energy would also be utilized 
per unit volume of sand. Such a condi- 
tion may cause the effective well radius 
to vary as some power other than the 
of the shell the 
square root of the shot concentration 
This is borne out in Table 3 giving the 
variation of K with r of Equation (5) 
The trend in the value of K indicates 
that a slightly higher root than is given 
in Equation (5) is needed to relate ry 


first power size or 


as a simple function of the charge con 
centration. 


Mines Report 


In the Bureau of Mines report on 
mine blasting*® an equation is derived 
assuming spherical symmetry for the 


amplitude of vibration of a formation 
as a function of distance and shot con- 
Applying the same line of 
reasoning to symmetry 


(which applies in the case of well shoot- 


centration. 
cylindrical 


ing) gives the following development 
























































Upon first analysis this may appear The energy of vibration of a rock pa 
logical when considering the energy ticle at some given distance from the 
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shot should be directly proportional to 


the concentration or 


i= aG 


shot 
(6) 


where E is the energy of vibration, G 
is the shot concentration in quarts of 
nitroglycerine per foot and “a” is a pro- 
portionality constant. If it is assumed 
that the vibratory energy is propagated 
in a homogeneous medium from a line 
source, then the total energy passing 
through any two concentric cylinders is 
the same. This supposition assumes that 
the act of energy transmission does not 
change the ability of the formation to 
transmit. Since the area of 
length of cylinder varies directly as the 
radius, the energy passing through a unit 
area of the cylinder is inversely propor- 


a given 


tional to the radius. For a constant 
{ nergy source 

(7) cE = ie 
where r is the distance out from the 


shot and b is a proportionality constant 
Combining the proportionalities given 
in equations (6) and (7) gives 


(83) E=c = 

G 
If the vibration is simple harmonic with 
constant frequency, then the energy at 
any point in the sand is directly propor- 
tional to the square of the amplitude 
In these Bureau of Mines studies this 
last condition was found to be reason 
able in some oscillograph records. In 
equation form this is 


(9) E dA* 


where A is the amplitude of vibration 
of the rock and d is the proportionality 
constant. Combining equations (8) and 


(9) and solving for r gives 
(10) c= e 


lf there is some minimum amplitude 
which if exceeded will result 
ture, then the above equation will give 
the limiting fracturing radius in terms 
of the shot concentration, a threshold 


amplitude, and a proportionality con 


in a frac 


stant. In this case the fracturing radius 
is directly proportional to the shot con 
centration. 

The preceding theoretical considera 


tions all interpret a shot in terms of a 


TABLE 3 


Variation of K with r for a Good Masonry, 
Concrete or Rock 











r K 
Under 3 feet. 0.63 
3—5 feet... 0.50 
5—7 feet 0.44 
Over 7 feet. . 0.38 
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maximum fracturing radius. While this 
is of importance in well shooting it does 
not give the effective well radius di- 
rectly. The fissure concentration, pat- 
tern, size, and distribution would deter- 
mine this, and it is difficult to conceive 
of a theoretical analysis which would 
give all of these factors and thereby ar- 
effective radius. 


rive at the However, 


these theoretical studies may aid in 
establishing a trend in experimental 
data. 

The data of Figure 2 show a very 
rough correlation between the first 


power of the shot concentration and the 


effective well radius and it is this rela- 


tionship which will be assumed during 
the rest of this discussion. If G is the 


quarts of nitroglycerin per foot, the 


equation of the line in Figure 2 is 


(11) rw =5.9G 


The proportionality constant in the 


above equation could be designated as 


the shot responsiveness of the forma- 


tion. If the relationship between the 
variables had not been linear as 


both a coefficient and exponent of G 


» the 


above 
would have been necessary to defing 


shot responsiveness. 


Effective Radius and Permeability 


The remaining information necessary 
to calculate a corrective shot is the ef 
fective radius distribution as a function 
of the permeability. If it is assumed 
that the equation for the steadied water 
input rate in the five-spot defines the 


average water rate in a stratum, it is 


possible to calculate a corrective shoot 


ing equation. The five-spot flow for 
mula 
>» 

(12) Qe aa oa 
#(log — 0.420) 
0.00154khP, 

u log 0.38W 
Iw 


lf two strata of different permeability 
are to flood at the same rate by an ad- 
justment of the respective effective well 
radii, two equations like the above, one 
for each stratum, 
same input rate per foot. 


are equated at the 
In simplified 


form this is 


09) b tes i 
5g 038W = 15, )38W 
Twi Twa 


Eliminating the logarithms and solving 
for rw: gives 


(14) rea= 0.38 ( 


Twi 7) ko/k 
ase 
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which gives the effective radius of the 


nth permeability bracket in terms of the 
spacing, the effective radius of bracket 
1 and the permeability ratio of the two 
brackets. 

corrective 


Another approach to a 


shooting equation involves the use of 


the equation for radial encroachment as 


a function of time.” This is 


(15) R? (log &— 0.435) + 0.435 rv? = 
Tw 
-0.0U1KPs 
(1—S,—w) 
which gives R versus t in terms of the 


In order to have two 
out at the 


variables involved, 


permeability brackets water 


same time ry would be varied, keeping 


all variables constant except k. By 


dropping the rw term outside the paren 


thesis since it becomes negligible at the 
usual values of .R, and combining two 
such equations as was done previously 
Rr R? 
(16) log = 7 = log ; 
LY A wh 2720 
k; ka 
Assuming that the equation for radial 


encroachment will hold approximately 


to a point half way between the actual 


limit of radial encroachment and the 
position of the producing well, then the 


value of R would be 


] Ww Ww 
2 ( aT V2 ) 


Substituting this value of R 


limiting 


(iz). (he 0.6\V 


equation 


(16) and simplifying gives 


Ww Ww 
(18) dog ——_— Sy ots Mera 
2.Jo0ws 2.75rWa 
ky ee 
Eliminating the logarithms and_ rear 


ranging gives 


(19) twa = 0.364 ( Twa ie ks 
0.364W 
This equation is almost the same as 


equation (14) but probably predicts the 
actual behavior a bit more closely. It 
will be used as a basis for subsequent 
calculations. It would be of interest to 
plot equation (19) in order to determine 
the effective well radius as a function of 
the permeability ratio, For this purpose, 
it would be convenient to put the equa- 
tion in logarithmic form. 


(20) log Twa — ka Twi | ] 


—log y 


k; 0.364W © 


Plotting rwn versus ka/k:, should give a 
straight line on semi-log paper. If rw: 
is considered the effective radius oppo- 
lowest bracket 


site the permeability 


0.364W 


then it should have the maximum value 
or that obtained with the largest size 
shell which can be placed in the well. 


Assuming a 6%-inch unshot hole, the 
which can be run 
safely is 5% inches. This is equivalent 
to a shot concentration of 4.94 quarts 
According to Figure 2, this 
radius of 


maximum size shell 


per foot. 
size shot will give an effective 


29 feet. Substituting this for rw: in the 
equation gives: 

79 , . : 

(21) log twe=—log= O1 log 0.364\W 


Figure 3 is a plot of the above equation 
with “W” as a cross variable. Choosing 
the 300-foot spacing line as an example, 
it can be seen that the maximum perme- 
ratio which can be corrected for 
in the particular sand from which the 
field data were obtained is 4%. Any 
ratio above this can be given only a par- 
The greater the spacing 


ability 


tial correction. 
and the less the shot responsiveness of 
the sand, the less the extent of correc- 
tiveness possible. 


Using Shell Size 


to convert equation (20) to 
shell 


effective well 


In order 


a more usable form size will be 


substituted for radius. In 


order to do this it will be necessary to 
relate the shot concentration with shell 
size. This 1s 


(22) G=.1633¢ 


where d is the shell diameter in inches. 
If the proportionality constant in equa- 
tion (11) is set equal to “J” 


between rw 


and assum- 


ing that the linearity and G 


is general then 
0.1633] d° 
(20) 


(25) tetz 
Substituting for rw in gives 
(24) log da 
, > 23W 
Ke Jog Jd: ! 0.5 log 2:23 


0.5 = 
ki 2.23W : J 


which gives the shell diameter as a func- 
tion of the permeability ratio. The term 
the maximum shell diameter 
which may be placed in the well. As- 
suming this to be 5% inches and letting 
J equal 5.9 Figure 4 shows the relation- 
ship between shell size and permeability 
The 


lines were stopped at a shell diameter 


d; is now 


with spacing as a cross variable. 


of one-half inch since this value, substi- 


(23), 


which is the 


tuted in equation gives an Tw of 
O25 


unshot hole. 


about radius of an 
a shot giving the radius of an unshot 
hole is due to the fact that equation (11) 
values of rw of the 
radius, In fact, a 
represent the 
Similar 


does not hold for 


order of the unshot 


lower 


one-inch shell may 


limit of practicability. graphs 
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should be drawn for the “J” factor of 
a given area. 

In applying this corrective shooting 
chart the maximum k,/k: ratio should 
be kept in mind since this represents the 
limit of correctiveness. As an example, 
the 300 foot spacing line indicates that 
permeability ratios up to about 4% may 
be corrected. In almost all instances the 
maximum permeability ratio between 
brackets containing economically recov- 
erable oil is greater than this. This 
means that some strata will be cor- 
rected only partially by a shot. The 
span of corrected brackets can be chosen 
technically in any part of the permeabil- 
ity distribution. For economic reasons 
it would be well to place it somewhat 
near the center or around a weighted 
average permeability. 

In a recent paper on water-flood spac- 
ing® an equation was given for obtain- 
ing such an average permeability. It is 


(25) k= — 

Z=hR 

where R is the recovery per acre toot 
Dividing this value of permeability by 
one-half of the maximum permeability 
ratio which can be corrected will give 
the k; needed for calculating corrective 
shots. Permeabilities below k: will be 
shot with the maximum size shell and 
permeabilities above the maximums in- 
volved in the correction will remain un- 
shot. In equation form this would be 


Oo). +> 
(kn/k1) max 

\n example will serve to illustrate the 
method. A sand is to be drilled up on 
a 300-foot spacing. Corrective shots are 
to be designed for the wells. The sand 
is broken up into convenient permeabil- 
ity brackets and the required data sub 
stituted in equation (25) to obtain an 
average k which will be assumed to be 
5 md in this example. According to 
Figure 4, the maximum permeability 
ratio which may be corrected in a 300- 
foot spacing is 4.6. Substituting these 
values in equation (26) gives k; equal 
to 2.18 md. The bracket nearest this 
value is chosen as bracket 1 and the 
permeability ratios calculated on all the 
brackets with 1 as a standard. The cor 
rective shooting chart is used for all 
permeability ratios from 1 to 4.6. Brack- 
ets having permeability ratios below 1 
are shot with the maximum size shell 
Brackets having permeability ratios 
above 4.6 are left unshot 


Extent of Correctiveness of Shots 


In all of the considerations so far, it 
has been assumed that the respective 
strata respond only to the shells oppo- 
site them and that there is very little 
overlap. Some overlap is unavoidable, 
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TABLE 4 
Effect of Multiple Shot on Oriskany Sand 
Gas Wells 
FIRST SHOT SECOND SHOT 

Wel Total Ots./ Total Ots./ | 

No. QOts. Ft. Iw Ots. Ft. fw 
3 12 2 1.9’ 12 2 3.2’ 
7 15 1.5 7.7 20 2.5 | 27.8 
9 10 2 16.7 10 2 64.7 











but a considerable amount of it would 
tend to nullify the correctiveness. It 
was pointed out earlier that packers 
have been set successfully within two 
feet of the top of a 5%-inch shell and 
that this may be due to horizontal 
planes of discontinuity in the formation 
However, a proof of correctiveness re- 
quires an input profile of a well and the 
interpretation of the data to effective 
well radius distribution. McCormick and 
Pfister” reported on some water input 
profile measurements and found a defi- 
nite correctiveness. It was not possible 
to calculate the effective radii so the re- 
sults were only semi-quantitative. More 
of such work is needed under conditions 
in which the different variables are 
known in order to evaluate the extent 
of correctiveness of a shot 


Self Correctiveness of Sand 


There is very little question but that 
the mineral makeup and texture of the 
sand is one of the chief controlling fac- 
tors in the response of a formation to 
a shot. Since these in turn affect per- 
meability it may be that the different 
permeability strata of a given sand may 
respond differently to shooting. Such a 
study was made on some Oriskany sand 
gas wells.” Unfortunately, only three 
wells had the required data and the 
spread of permeabilities is very limited. 
The results are given in Figure 5. A 
trend of greater responsiveness for 
lower permeabilities is shown. In view 
of the very small number of wells in- 
volved, the trend may be only a coinci- 
dence and actually non-existent. Again 
it may be true for one sand and not 
more work is 


another. Considerably 


needed to clarify this point 


Multiple Shooting 
Since the quantity of the explosive or 
the size of the shells which can be placed 


in an unshot well is limited, thought has 

















TABLE 5 
Effect of Multiple Shot on Clarendon Sand 
FIRST SHOT SECOND SHOT 
Tetal Ots., Total QOts./ 
Well No. Ots. Ft. Ots. Ft. tw 
05 120 45 12 ft 
09 120 4.5 os “e 7.9 
017 120 4.5 90 4.5 5.3 
018 120 | 4.5 90 45 9.2 








been given to various methods which 
can be used to increase the shot con 
centration. Some of the methods which 
have been tried are the dump shot in 
which the nitroglycerin has been poured 
into the hole opposite the sand, drilling 
of an oversize well, and the application 
of multiple shooting. The dump shot is 
undesirable both from a technical and 
safety standpoint and a large size well 
increases costs. The multiple shot has 
been given consideration and field tests 
have been made. Some Oriskany sand 
gas wells were given two. successive 
shots at the time of drilling’ and the 
effective radius determined after each 
shot. The results are given in Table 4 
It can be noted that the second shot has 
an effect which is comparable to the 
first. It has been reasoned in the past 
that the first shot created a pattern of 
fissures which would reduce the capacity 
of the formation to conduct the energy 
of the second shot. If this were true the 
second shot would not be as effective as 
the first. The results given in the above 
table do not support this. The fissures 
created by the second shot are as effec- 
tive as those produced by the first shot 
In the case of Wells 7 and 9, the second 
shot seems considerably more effective 
than the first. The extremely large ef- 
fective radius for the second shot on 
Well 9 is a bit difficult to explain. It 
may be due to the fact that the sand 
into which these wells are drilled is 
somewhat faulted and the fissures may 
penetrate through some of the faults. 
In these examples, it would appear that 
the second shot does not create fissures 
further away from the well than the 
first shot but only increases the effective- 
ness of the fissure pattern. Multiple 
shots have been tried in water flooding 
and reported in the literature.’ The Clar 
endon Sand of Pennsylvania is very 
tight and must be shot as heavily as 
possible in order to inject water at an 
economic rate. The South Penn Oil 
Company in an attempt to obtain a 
maximum effective well radius, experi 
mented with multiple shooting in the 
Clarendon One 
chosen in which one well was cored, 


area. five-spot was 
two inputs were given single shots and 


double shots 


two inputs were given 
The water input data were then ana- 
lyzed and the effective well radius cal- 
culated. The results are given in Table 5 

An examination of these results indi 
cates that within the experimental error 
to be expected in such tests and possi- 
ble sand variation, the second shot did 
nothing to improve the effective well 
radius over the first shot. This is con- 
trary to the experience with the gas 
wells. It will be noted that the shot 
responsiveness of the Clarendon sand 
is less than that for the Bradford and 
this poor shot responsiveness may be 
1949 
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part of the explanation for the poor re- 
sults. The negative results on the Clar- 
endon sand should not prevent experi- 
mentation with this technique on other 
sands in success on gas 
sands. 

If multiple shooting is successful it 
is possible to broaden the range of cor 
rectiveness. Theoretically, the maximum 
be equivalent to 
two 


view of the 


2 
3 


size shell would 
inches which 


shells. Corrective shooting charts 


4 
1A 


fe 


/ 
is the same as 5 
inch 
could then 


be made on this new basis 


Tamping Process 


Shots are usually tamped with water 
when shooting wells for water-flooding, 
the head of water varying directly as 
the number of quarts of nitroglycerin 
in the shot. Some work, although lim- 
ited, has also done with sand 
tamped shots and in some very rare 
cases a plaster of paris sealant has been 
used. The purpose of tamping is to con- 
fine the shot and therefore increase its 
effectiveness. Whether this is actually 
accomplished has not been proven as 
yet. According to some Bureau of 
Mines work on blasting referred to 
previously in this discussion,” the amount 
of tamping used had no effect upon the 
frequencies, wave shapes, or amplitude 
of the ground vibrations. In fact, the 
behavior with the untamped shots was 
the same as with the tamped shots. If 
these results would apply to the shoot- 
would mean that 


been 


ing of oil sands, it 
tamping has no effect on the effective 
radius. 

In an attempt to compare the effect 
of a sand tamped with a water tamped 
shot an oil producer in the Bradford 
area shot six wells using sand tamping 
and the results on these wells were com 
pared with the results of the surround 
ing water tamped wells. The average 
sand tamped shot contained 60 quarts 
while the average water tamped shot 
contained 95 quarts. The average clean- 
out time for the water tamped shots 
was about four days and there was no 
correlation between cleanout and shot 
size though the total shots varied from 
60 to 100 quarts. The average cleanout 
time for the sand tamped shots was 
somewhat over nine days. There was no 
noticeable difference in behavior be- 
tween the water tamped and sand 
tamped shots but the comparison was 
not quantitative. It is clear that sand 
tamping increases the shattering of the 
formation around the well bore but 
whether it gives a more effective fissure 
pattern and therefore a greater effective 
radius for a given shot concentration 
as yet. 


not been proven 


has 


taken 
well 


While some steps have been 


towards solving the problem of 
deal remains to be 


shooting, a great 
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done and in view of the importance to 
the oil industry, should be given more 
attention than it has received in the 
past. Some of the phases of the prob- 
deserving of attention 


lem which are 


are as follows: 
l. Effect of type of explosive. Some 


work has been and is being done on 


this but more is necessary. 


2. The effect of type and quantity of 
tamping on the shot responsiveness of 
a sand should be given a quantitative 
study. 

3. Multiple shooting should be investi- 
gated further. 
4. Field data should be analyzed to 
responsiveness of 


determine the shot 


different formations. 


5. Field tests should be made on the 


extent of correctiveness of a corrective 


shot with water input profile instru- 


ments. 

6. Sands having directional permeabil- 
ity and shoestring sands would be bene- 
fited by a directional shot. It would be 
very helpful if such a shooting tech- 
nique could be developed. 

7. The receiving 
some attention in 
there are no quantitative data available 
on its effect on the effective radius. Such 
studies should be The shaped 
charge would find application in direc- 


shaped charge is 


well shooting but 


made. 


tional shooting. 

8. Field experimentation on shooting 
is both costly and time consuming. It 
would be very desirable to develop lab- 
oratory and semi-field scale techniques 
for investigating many of the phases of 
the problem. A laboratory test to de- 
termine the shot responsiveness of a 
sand would represent a great advance. 
It should be possible from a knowledge 
of the various properties of a sand such 
as compressibility, compressive and ten- 
sile strength, elasticity, wave propagat- 
etc., to predict the shot 
responsiveness of a sand. However, a 
large amount of experimentation will be 
necessary before this is accomplished 


ing ability, 


Summary 


A study has been made of shooting 
in water flooding and the following facts 
are indicated: 

1. It is possible to 
flood spacing by shooting the wells and 
thereby increase profits by a reduction 
in development and operating costs. The 
harder the shot the wider is the possible 
spacing and the greater the profits. 


increase water 


2. A variation in the permeability of 
the strata in a formation which is being 
flooded can be corrected within certain 
limitations by shooting the tightest sand 
to the greatest extent and the more 
open sands to the least extent or not at 
all. An equation was derived and a chart 


enables the 
distribution 


drawn which operator to 
obtain the shot 


to correct the permeabilities so as to 


necessary 


cause them to flood at approximately 


the same rate. 


3. The 
sand on a 
was determined by the analysis of field 
data. It was found that the 
well radius was approximately propor- 
tional to the shot concentration 

4. For a 300-foot 
assuming the shot responsive 


shot responsiveness of the 


lease in the Bradford area 


effective 


spacing in a five- 


spot anc 
ness noted in Item 3, it was found that 
the maximum permeability ratio whicl 
could be corrected was about 414 

5. The greater the spacing the less 
the maximum correctiveness possible 

6. In the analysis of some data on 
shot gas wells, it was found that there 
is some trend towards self corrective- 
ness in which the lower permeability 
sands gave a higher effective well radius 
than the higher permeability sands with 
approximately the same shot concen 
tration. 

7. It was shown in the multiple shoot- 
ing of some gas sand wells that the sec- 
ond shot was at effective as 
the first. Similar tests on the Clarendon 
beneficial effects for 


least as 
sand showed no 
the second shot. 

8. Blasting studies 
with different tamping have not pointed 
definitely to any beneficial effects of the 


and well shots 


tamping. The cleanout time was much 
longer with a sand tamped shot than 
with water tamping. 

9.-A large amount of work remains 
to be 
and it is hoped that interested organiza- 
tions will undertake some of the studies. 


done on the shooting problem 


ACKNOWLEDGMENTS 

The help of the Kendall Refining Company 
Petroleum Reclamation Company, South Penn 
Oil Company, Ryder-Scott Company, and Han 
ley and Bird in the gathering of field data has 
been invaluable. The writer also wishes to 
acknowledge the many helpful discussions of 
this problem with numerous oil men and mem- 
bers of the petroleum production research 
staff of The Pennsylvania State College and 
the support of the Pennsylvania Grade Crude 
Oil Association in a portion of this work. 


REFERENCES 

1P. M. Phillippi, Producers Monthly, Vol 
No. 6, Pg. 8, June, 1938. 

2k. E. Barstow and H, E. Edgerton, Journal 
American Ceramic Society, Vol. 22, No. 9, 
Pg. 302, November, 1939. 

3R. B. Bossler, Oil and Gas Journal, Pg. 34, 
July 20, 1939. 

‘H. H. Evinger and M. Muskat, Petroleum 
Technology, T. P. 1268, January, 1941. 

5S. T. Yuster, Producers Monthly, Vol. 10 
No. 1, Pg. 31, November, 1945. 

°S. T. Yuster, Producers Monthly, 
No. 1, Pg. 18, November, 1947. 

TK. N. Ryder, ‘‘Recent Advances in the 
Selective Shooting of Producing Horizons,” 
Spring Meeting, Eastern District A.P.I., April 
9-10, 1942, Pg. 9. 

8S. T. Yuster, Producers Monthly, Vol. 10, 
No. 1, Pg. 38, November, 1945. 

*J. R. Thoenen and S. L. Windes, R. I 
3047, Bureau of Mines, June, 1938, Pg. 41. 

1S. T. Yuster and J. C, Calhoun, Producers 
Monthly, Vol. 9, No. 1, Pg. 40, November, 1944. 

11R. L. McCormick and R. J. Pfister, Pro- 
ducers Monthly, Vol. 9, No. 1, Pg. 30, Novem- 
ber, 1944. 

2s. T. Yuster, “Shooting in Well Comple- 
tion,’’ Sixth Secondary Recovery Conference, 
The Pennsylvania State College, November 7 
8, 1941. 


Vol. 12, 


WORLD OIL « February 1, 1949 





ZERO 


CORROSION SURVEY WITH 
THE OTIS TUBING CALIPER 


Although the Otis Tubing Caliper accurately 
indicated that many joints of tubing in this 
particular well were corroded beyond the 
margin of safety, further proof was added by 
a visual inspection of Joint No. 146 (see 
unretouched photograph on right) made in 
order to study the pattern and areal extent of 
pitting. 














As the Otis Tubing Caliper completes its 
thirty-first month of service (over 6,205,603 
feet of tubing surveyed) you'll find operators 
in virtually every high-pressure production 
area within the United States benefiting from 
its infinite mechanical accuracy (spring-loaded 
feelers in direct contact with the tubing walls) 
and comprehensive easy-to-read joint-by-joint 
analyses of surveys. 


The Otis Tubing Caliper is run under pressure, 
on a steel measuring line, without killing the 
well — and a complete Report on Tubing Cor- 
rosion Survey reaches your desk within a few 
days. 


Balance the value of this economical service 
against the possible loss of production caused 
by undetected tubing corrosion damage. In the 
meantime, write Otis for a typical Report on 
Tubing Corrosion Survey. 


-~ 


* in a series of high-pressure produc- 
NO. 4 tion problems and practices and the 

allied use of Otis Sub-Surface Con- 
trols and Services. Reprints of the series, suitable for 
filing, are available upon written request to Otis Pres- 


NEW LITERATURE AVAILABLE 
"Otis Removable Tubing Safety Valves." Bulletin No. 
48-104 « comprehensive description of all types 
of Otis Tubing Safety Valves and illustrates bow they 
ere used to prevent wild flow through the tubing. 
Included are Fi 's list, and operating instructions. 
Write to address nm above. 


Me: 


FIELD OFFICES: TEXAS: HOUSTON, CORPUS CHRISTI, ODESSA, and LONGVIEW. OKLAHOMA: OKLAHOMA CITY. LOUISIANA: NEW IBERIA 
oris ENGINEERING CORPORATION — MANUFACTURE AND DEVELOPMENT 
DISTRIBUTORS: OTIS PRESSURE CONTROL, INC.,DALLAS, TEX.; OTIS EASTERN SERVICE, INC., BOLIVAR, N. Y.; WESTERN PRESSURE CONTROL, LOS ANGELES, CALIF. 
EXPORT SALES AND SERVICES: OTIS PRESSURE CONTROL EXPORT, INC., POST OFFICE BOX 7206, DALLAS, TEXAS, U.S.A.; CARACAS, SOUTH AMERICA 
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By EDGAR KRAUS 


Head, Geological Section 
The Atlantic Refining Company 


i= API Special Study Committee 
on Allocation of Production and Well 
Spacing and its predecessors have from 
time to time issued progress reports and 
have sponsored papers in which factors 
that might be used for the allocation of 
production were mentioned, suggested, 
and recommended. Other factors, after 
study, have been found unsuited for 
such use. 

In 1933-34, under the title of “Essen- 
tial Engineering Factors in the Alloca- 
tion of Production,” a progress report 
was issued in which the following fac- 
tors were reviewed: (1) Productivity; 
(2) Acreage; (3) Bottom-hole Pressure; 
and (4) Sand Thickness. Some skeleton 
formulas having possible usefulness for 
allocation within pools were cited as 


illustrations, but no specific formula was ° 


recommended. 
A progress report? dated 1938 men- 
tioned what, under modern parlance, 


would be referred to as maximum effi- 
cient rate (MER) for the fieid as a 
whole. Katable withdrawals and alloca- 
tion so designed as to prevent drainage 
across property lines were recommended. 
This report condemned “per-well” po- 
tential as a factor in allocation. 

In 1940 the committee discussed in a 
progress report® such factors as: (1) 
Reserves; (2) Market Demand; (3) 
Wells; and, (4) Depth, which might be 
used in determining allocations between 
states and fields within states. 

In 1941* these same factors 
again mentioned, with the addition of 
“MER” and the recognition that “acre- 
age” in itseif is some measure of “re- 
serves.” 

The latest published progress report, 
titled, “Standards of Allocation of Oil 
Production Within Pools and Among 
Pools,’” was issued in 1942; and, in dis- 
cussing allocation pools, such 
factors as (1) Acreage; (2) Thickness: 


were 


within 
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PRESENT PRACTICE in allocation of 
production among and within pools 
in the principal oil-producing states 
is reviewed briefly. Factors now used 
are compared to recommendations 
previously published by API commit- 
tees. Although no detailed evalu- 
ation of factors is attempted, some 
general comments on the effect of 
such factors in allocation formulas, 
and on genera! trends, are included. 
This paper was presented November 
9 before a Division of Production 
Group of the API at the 28th Annual 
Meeting in Chicago. 


DEMME Se ea 


(3) Bottom-hole Pressure; (4) Potential; 
and, (5) Wells, were mentioned. The 
use of wells alone was condemned, un- 
less specifically associated with a uni- 
form well spacing. So, too, was “poten- 
tial” as a factor questioned, although its 
use might be required by statutes in 
some states. For allocation among pools 
within any state such factors as MER, 
market demand, reserves, and depth 
were again mentioned, and recommenda- 
tion that allocation be on 
some definite plan. 

Summarizing, then, this committee has 
mentioned the fol- 


made such 


from time to time 
lowing possible factors which might be 
used in a proration plan: 


1. Productivity—In early reports; not 
now recommended. 

2. Acreage. 

3. Bottom-hole pressure. 

4. Sand or pay thickness. 

5. Reserves. 

6. Market demand. 

7. Depth. 

8. Wells—Rejected unless provision 
made for uniform well spacing. 

9. Potential—Rejected as unsound 


10. MER. 





Of all these factors enumerated, pres- 
ent engineering thought would eliminate 
or greatly lessen the effect in allocation 
plans or formulas of “productivity,” 
wells, and potential. 

It is interesting now to survey condi- 
tions in the various oil-producing states 
to learn to what extent these various 
factors are being used. Such use is a 
measure of the degree of acceptance by 
the states, and also by the industry, of 
the engineering principles involved. Al- 
though it is true that the various regu- 
latory bodies and the fegislatures of the 
states formulate the rules, laws, and 
legislation upon which the various pro- 
ration plans are based, there is, never- 
theless, an observable tendency for those 
bodies to reflect a majority opinion of 
the industry as a whole; and, certainly, 
when there is unanimity within the in- 
dustry, then the legislation and regula- 
tions ultimately conform in large meas- 
ure to such opinion, 

The following review of proration and 
allocation practices in the principal pro- 
ducing states is based on information 
supplied by members of the API Special 
Study Committee on Allocation of Pro- 
duction and Well Spacing. It reflects 
practices in each state, and 
considered statistically 


over-all 
should not be 
correct on any specific date. 


Review by States 
Arkansas: MER and “Market De 


mand” are the factors used in allocation 
among pools within the state. A study 


by B. J. Dowd, Union Producing Co., 


late in 1947 of 34 prorated fields showed 
six different combinations of factors, as 
shown in Table 1. 
California: R. E. Loeck, 
Research Corporation, and William R 
Wardner, Jr., Conservation Committee 
of California Oil Producers, have sum 


California 


WORLD OIL « February 1, 1949 


es = «fe 





res- 
nate 
ition 


narized allocation practices m Cah 
fornia. 

Distribution between pools: Under a 
yoluntary program, “the Conservation 
Committee of California Oil Producers,” 
elected by the operators, determines 
MER’s monthly, which limits produc- 
tion in flush pools. The committee does 
not consider market demands or allocate 
production as such to pools 

Allocation within pools: A_ general 
formula and many special formulas in- 
clude as factors: acreage, wells, thick- 
ness of pay, MER, pressure, and pro- 
ductivity index. Suitable correction 
factors are used for formation-volume 
factor, gas-oil ratio, and marginal or 
minimum credits in the determination 
of which “depth” is a factor. Most of 
the factors are used as multipliers rather 
than as additives, except that in many 
instances one-half of the pool’s MER is 


divided on the basis of “wells” alone, 


and the other half on the basis of a 
formula 
TABLE 1 

ALLOCATION Number Per 

METHOD of Fields cent 
NRRNTS fe a tare, sid x ciana¥ ned aceon as 22 64.7 
Acreage—bottom-hole F 

DPESSUTE «. wo ciddescsseivtess 2 14.7 
Reserves (volumetric) ...... 3 8.9 
Acreage (with gas-oil ratio } 

limitation of 3500 to1).... 2 5.9 
Wells—reserveés: ...66 0060006. 1 2.9 
BEG ARO Ss hoi gerd mustesiaraa cies 1 2.9 

34 100.0 


Except as noted, all field allowables are ad- 
justed for gas-oil ratios in excess of 2000 to 1 

23 fields use well allowable; 8, acreage: 4, 
reserves; and 1, bottom-hole pressure. 


In 1947, of 156 pools defined as hav- 
ing such characteristics that loss of ul- 
timate yield will result from capacity 
production, 66 used a so-called “general 
formula.” With it a minimum allotment 
is guaranteed to each well in the pool. 
[he qaantity increases with depth. The 
relative capacity, or maximum good op- 
erating of each well is estimated 
and the remainder of the pool MER 
i.e, MER less minimum allotments) is 


rate, 


listributed to wells on the basis of the 








relative capacity (potential). In some 
cases a power factor less than one is 
applied to suppress large differences in 
relative capacity. The minimum allot- 
ment guaranteed is one barrel per day 
per 200 feet of depth to 1000 feet, then 
adding cumulatively one barrel per day 
for each 100 feet of additional depth— 
but no well to receive less than 10 bar- 
rels per day if capable of that produc- 
tion. 

In 19 pools of this class which involve 
single-company or unit operations, only 
MER is assigned to the pool, and pro- 
duction distribution to the individual 
wells is left to the operator. Other pools 
use factors in the formulas as shown 
in Table 2. 

In general, two or more of the fore- 
going listed factors are used in combina- 
tion in an intrapool formula, depending 
upon individual pool characteristics and 
equity considerations. 

Kansas: Allocation between pools: 
Productivity and acreage are used for 
fields whose total productive capacity is 
greater than market demand. Allocation 
is automatic, to a large degree, through 
a log-graph procedure. 

Allocation within pools: Largely on 
the basis of productivity and acreage; 
however, not more than 30 acres can be 
allocated to any one well. 


Louisiana: Dowd indicates that allo- 
cations by the Department of Conserva- 


tion among pools within the state are 
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EDGAR KRAUS was born in New York City and 
was graduated by Columbia University School of Mines 
with an E.M. degree in 1917. Entering the oil busi 
ness in 1919, he has been active in petroleum engineer 
ing and geology as consultant. Prior to joining The 
Atlantic Company in 1921 he was with Pierce Oil 
Company. He is head of the geological section, Explora 
tion Division, The Atlantic Refining Company, with 
headquarters at Dallas 
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based on “depth,” each field being given 
a maximum allowable determined by 
wells times depth allowable. The table 
of depth allowables is as follows: 


r 


| 


TABLE 2 
Number | 
FACTOR of Pools 
Wiel 620 Soa ible eee 12 
RGIGAGO rss cave. tana amecens 16 
Sand thickness .........se¢- 14 
Bottom-hole pressure ...... 17 
CSA SHOSE PANG Ss oem nwennd eee 10 
Formation-volume factor.. 15 
Productive’ index: ... «cesses 1 
Water ctit......... 2 
Top well limits: 
Oil, barrels per day...... 35 
Gas, MCF per day.. nen 
DEPTH Per-Well 
(Feet) Allowable 
Ota) 2G case umeres 76 
2000 to FOTN s occ ennoast 90 
300 to. 4000... sc cen 109 
4000 'to S:000- 65% .<ca00 Fee 
5000: to 6008 <... cece cces 151 
6000 to. 7.000... csc cwwar 177 
TOON to SOOO... cscs aw ccc 204 
S000 to DOO8 cick ccccens 228 
9000 to I1G000 ......... . 261 
10,000 to 11,000 .. wk See 
Qe 2) | re 330 
Fa) i 1 Cae ke: | | Sa 365 
cetera Ce aes 410 


The base allowable of the field may be 
further prorated among wells within the 
field by methods indicated in Table 3, 
which applied to 198 prorated fields in 
late 1947. 

Michigan: W. B. Berwald, The Ohio 
Oil Company, under date of October 
1947, reports: 

“Regulation of oil production is by 
regulatory bodies with the as- 
sistance of an advisory board to the 
supervisor of wells and individual op- 
erators themselves. Natural-gas produc- 
tion is regulated by the Michigan Public 
Service Commission, and is separate 
from oil regulation procedure. Inasmuch 
as a consideration of physical waste is 
the only statutory authority for the 
regulation of oil production, and as de- 
mand for oil has generally exceeded 
supply, cooperation of the various parties 
participating in the regulation of pro- 
duction has resulted in individual field 


state 
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rates as high as possible without waste. 
With perhaps a few exceptions, alloca- 
tion between fields has been unnecessary, 
except possibly to make per-well allow- 
ables more uniform in prorated fields. 
Allocation to individual wells has been 
on a per-well basis; and, as spacing 
regulations have been strictly enforced, 
allocation has been equivalent to acreage 
allocations. There has never been any 
modification of well allowables for po- 
tential, sand thickness, structural posi- 
tion, or other factors. During the war, 
when spacing changed from 20 
acres to 40 acres, the 40-acre well allow- 
ables were 1.75 times the 20-acre well 
allowable. In view of the limited supply, 
and to encourage exploratory drilling, 
discovery wells are not prorated so long 
as there is no physical or market waste. 


was 


Several wells may be drilled in a new 
held before official proration orders are 
issued.” 

Mississippi: During 1948 legislation 
became effective creating a Mississippi 
State Oil and Gas Board. This five- 
member board has the power to hold 
hearings, issue and enforce rules and 
regulations adequate to prevent waste, 
and also fairly and equitably to allocate 
production pools and _ within 
pools. The members of the board are 
appointed—three by the governor, one 
by the lieutenant governor, and one by 


the attorney general of the state. 


among 


At this writing (September, 1948) 
statewide rules and regulations and pro- 
ration orders have not as yet been 
published, so that the actual factors 


which will be used in allocation are not 
known. However, the law creating the 
board specifically prohibits the use of 
market demand as a method of alloca- 
tion to the various pools and fields or to 
tracts within a pool. 
Preliminary proposals 
acreage will be an 
in allocation within pools, and that MER 


that 
factor 


indicate 
important 


is being considered as a major factor in 
allocation among pools. 

New Mexico: Allocation 
pools: The over-all state allowable for 
New Mexico is determined by the Oil 
Commission, which con- 
the governor, state land com- 
missioner, and the state geologist. It 
determines this allowable largely on the 
basis of market outlet and market de- 
mand, and is reported also to consider 
the ability of the various pools to pro- 
It is not 


between 


Conservation 
sists of 


duce without excessive waste. 
clear how this latter factor is determined. 

Fields in the northwestern portion of 
the state are permitted to produce with- 
out restriction, Fields in Eddy, Lea, and 
a portion of Chaves counties are sub- 
works 


ject to proration which auto- 
matically once the over-all state allow- 
able has been determined. Total mar- 


ginal production from wells incapable 
of producing the daily state top allow- 
able within their depth bracket is first 
determined from previous production re- 
ports and nominations, and is deducted 
total state allowable set by 
the commission. The 
vided by the number of 40-acre units 
capable of making their allowables, and 
this quotient then becomes the daily 
state top allowable. In addition, a depth 
factor is introduced which modifies the 
allowable for deep pool units. Table 5 
gives these proportioning factors. 

The allocation to any pool, therefore, 
becomes the total number of top allow- 
able producing 40-acre units times the 
daily state top allowable (modified by 
the depth factor if producing below 
5000 feet) to which is added the marginal 
those wells unable to 


from the 
remainder is di- 


allowables from 
make top allowable. 
The factors 


allocation 


only used in interpool 


are producing acreage and 
depth. 
From an engineering viewpoint, the 


use of only these two factors might be 


TABLE 3 


Probable Fields for Which Allocation Orders Have Been Written 
December 23, 1947 


University Field (see Table 4)........... 


LOUISIANA 
ALLOCATION METHOD Number of Fields Percent of Fields 

Basic (depth bracket only)........ 160 80.9 
OEE RET ee er Le eee eT TOT ee Ee Lee 26 13.1 
TRI oO Cheer R tale halal sino 6-9 a9. 0 Rive Je 1.0 
NN. EEE OR EE OCTET ECE ee 6 3.0 
50 percent acreage and 50 percent potential....... ] 0.5 
50 percent acre-pounds and 50 percent potential.... 1 0.5 
50 percent well and 50 percent bottom-hole pressure ; 0.5 

0.5 


198 100.0 


TABLE 4 
University Field—Allocation Methods by Sands 


ALLOCATION METHOD 
Acreage 
Acreage and potential (percent varies 


with lifting methods)............... 


Basic 


Special (in exception to order No. 45-1). 
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Number of Sands Percent of Sands 


Deh toket 5 41.67 
ee eee ] 8.33 
Se arel. Cnaes 5 41.67 
] 8.33 

12 100.00 
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seriously questioned; however, 11 
tice the has 
the operators as a whole have been wel] 


prac- 
system worked well and 
satisfied. Wide spacing and relatively 
allowables been effective jn 
preventing any glaring inequities. 
Allocation within pools: Within any 
one field, adjustments are made for high 
gas-oil ratio, and such wells are penal- 
The penalty oil is 
the same field to wells 
capable of producing it without excessive 


low have 


re-allocated 
other 


ized. 
within 


ratios. 

Some fields have intrapool allocation 
formulas which have factors other than 
“producing units” (acreage). In Monu- 
ment field the allowables are deter- 
mined 80 percent on acreage and 20 per- 
cent on bottom-hole pressure in excess 
of an average base. In Hobbs field the 
factors are 80 percent acreage and 20 
percent on the actual observed bottom- 
hole pressures. In most of the other 
fields, except for the gas-oil ratio adjust- 
ment, allocation to the individual units 
is on the basis of acreage alone. 

Spacing has given little or no prob- 
lem in New Mexico, the 40-acre prora- 
tion unit having been established early, 
and only in very shallow pools has there 
been any drilling at greater density than 
one well to 40 acres. 

As indicated previously herein, al- 
though the proration system may not 
be so well designed from an engineering 
standpoint as might be desired, it has 
proved to be satisfactory to the op- 
erators. Its automatic feature has made 
it possible for each operator to calculate 
allowable will be, and the 
depth allowable has encouraged the ex- 
ploration for and development of deep 
production. 

Oklahoma: H. H. 


Petroleum 


what his 


Phillips 
contributes the 


Kaveler, 
Company, 
information on Oklahoma: 

“Establishment of allowables: 
Pools in 


pool 
the state of 
classified as ‘allocated’ or ‘non-allocated.’ 
There is no minimum 


Oklahoma are 


well allowable 
fixed by law in the state. Each month 
the Corporation Commission, upon hear- 
ing, determines both the current market 
demand for oil and gas, and the amount 
of that demand that can be produced 
without waste and without unreasonable 
discrimination between allocated pools. 
In fixing daily production of an allocated 
pool in any month, the proceeding does 
not take the form of fixing a ‘MER’ rate 


TABLE 5 
POOL DEPTH RANGE Proportional 

(Feet) Factor 

From 0 to 5,000 1.00 
Below 5,000 to 6,000 ......... 1.33 
Below 6,000 t0 7.000 ......<.%: Lf 
3Jelow 7,000 to 8,000 ......... 2.33 
Jelow 8,000 to 9,000 ......... 3.00 
Selow 9,000 to 10,000 ......... San 
Jelow 10,000 to 11,000 ......... 4.67 
Below 11,000 to 12,000 ......... 5.67 
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as such. The allowables each month 
are determined by conditions currently 
existing. 

“Allocation within pools: Production 
is allocated to individual wells under 
the general rules of the Corporation 
Commission. Factors considered in de- 
termining the allowables of individual 
wells within a pool are ‘per-well,’ po- 
tential, productivity indices, acreage in 
the drilling unit, thickness of pay zone, 
bottom-hole pressure, producing gas-oil 
ratio, and producing water-oil ratio 
Practically, every allowable is based 
upon the fixing of a basic allowable, 
subject to a limiting gas-oil ratio—with 
the order written in such manner that 
production is permitted daily up to a 
fixed number of barrels of oil, or fixed 
number of cubic feet of gas, whichever 
first occurs. 

“Since most of the pools in the state 
are uniformly spaced under the pro- 
visions of the well-spacing law, allocation 
for all practical purposes amounts to 
allocation on a drilling-unit acreage basis 
except for wells penalized for excessive 
gas-oil ratio or water-oil ratio. 

“Features of Oklahoma conservation 
practices: The Oklahoma law provides 
for the fixing of drilling units of uniform 
shape and size, with wells drilled thereon 
on a uniform pattern throughout the 
pool. After the Corporation Commission 
(upon hearing) finds and orders a spac- 
ing program, the separate ownerships, 
both working-interest and royalty- 
interest, in each drilling unit so fixed, 
are automatically consolidated—with the 
commission given the power and author- 
ity to fix the termination of the ‘opera- 
ting agreement’ between the parties in 
the event the parties cannot mutually 
agree thereto. The reasonable and con- 
structive administration of the statute 
has done much toward effecting a greater 
measure of conservation practice, and 
has minimized the drilling of unneces- 
sary wells in the state. 

“An effective provision of the revised 
spacing law is the provision that pro- 
hibits the drilling of any well into any 
common source of supply during the 
period that an application for spacing 
is pending before the commission, ex- 
cept that such wells be drilled after 
hearing and the granting of an exception 
by the commission. 

“Oklahoma has given much attention 
to gas conservation. This is accom- 
plished by fixing gas-oil ratio limitations 
in all newly discovered fields and in 
many of the older fields, The conserva- 
tion of gas is also effectively accom 
plished under a general rule of the com- 
mission that all ‘discovery wells’ are 
automatically granted a ‘discovery allow- 
able’ of 150 barrels per well daily of 
oil, or % million cubic feet of gas daily, 
whichever is first produced. Such dis- 
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covery allowable remauis in effect for a 
period of 60 days from the date of first 
production—after which it is automati- 
cally terminated, unless the operators 
present to the commission, in hearing, 
evidence upon which an allowable can be 
fixed after that 60-day period. Such a 
discovery allowable rule encourages the 
operator to obtain basic essential infor- 
mation on discovery wells to the point 
that a conservation program can be de- 
signed from the beginning of production. 

“The Corporation Commission in re- 
cent orders has adopted the principle 
of fixing allowables as between tracts, 
on the principle of granting ‘equivalent 
volumetric withdrawals’ from the reser- 
voir to each separate drilling unit. This, 
in fact, is the principal factor in setting 
the limiting gas-oil ratio which fixes the 
maximum production from. any allo 
cated drilling unit. 

“The state of Oklahoma continues to 
lead in the adoption of effective con- 
servation practices. This is again demon- 
strated in the ‘pool unitization law,’ cre- 
ated by House Bill 339 of the 1945 
legislature. Under this statute the com- 
mission, upon hearing and upon finding 
in the absence of veto of the order by 
15 percent ownership in acreage, may 
order the unitized management and 
operation of any source of 
supply when it is found necessary prop- 
erly to utilize reservoir energy and to 
obtain the maximum ultimate recovery 

“On July 28, 1947, the Oklahoma 
Corporation Commission, acting under 
House Bill 339 of the 1945 legislature, 
approved a plan of unitization for the 
West Edmond Hunton Lime field. The 
West Edmond Hunton Lime Unit op- 
eration became effective October 1, 1947. 
It was followed by the formation of the 
West Cement Medrano Unit on Decem- 
ber 1, 1947, and by the Southwest Anti- 
och Gibson Sand Unit on April 1, 1948, 
and by the granting of an order form- 
ing the Chitwood Unit effective on 
March 29, 1948. Each of these unit opera- 
tions will substantially increase ultimate 
recovery of oil, and accomplish the con- 
servation of a large reserve of gas.” 


common 


Allocation in Texas 


Texas: T. A. Huber, Humble Oil & 
Refining Company, reviews in detail 
present trends in allocation in Texas: 


“Allocation among pools: The Texas 
Railroad Commission, a body of three 
elected commissioners, regulates produc 
tion in the state. For the more im- 
portant fields, MER is the controlling 
factor in allocation to pools, Allocations 
are essentially on a uniform percentage 
basis of field MER’s. For the smaller 
fields on which the Railroad Commission 
has not set MER’s, the old ‘yardstick’ of 
depth and acreage still applies to a 
considerable extent. MER’s are deter- 
mined after Railroad Commission hear- 


ing at which all have the 
opportunity of presenting evidence. New 
wells in new fields continue to 
discovery allowables that are dependent 


upon depth and MER. 


operators 


have 


“The Railroad Commission in estab- 
lishing MER’s has held public hearings 
for the stated purpose of determining 
‘the highest productive capacity that can 
be obtained without causing preventable 
waste.’ The commission has required 
the submission of data on reservoir pres- 
sure, gas-oil ratio, salt-water production, 
and rate of oil’ production; these data 
to reflect, where available, average reser- 
voir values for each reservoir, and pref- 
erably to be submitted for periodic 
intervals during the producing life of 
the reservoir or, at least, to cover peri- 
odic intervals during the immediately 
preceding four years. It is further sug- 
that additional information on 
each reservoir within a field, such as 
average porosity, average permeability, 
type of energy drive, and productivity 
indices be furnished if available. 


gested 


“The commission suggests that op- 
erators in each field confer with each 
other so that such data may be as- 
sembled and presented with respect to 
reservoirs as a whole rather than with 
respect to parttcular leases, and that 
one operator be appointed to submit 
such reservoir data at the hearing, Each 
operator, however, is requested to sub- 
mit his own recommendation as to the 
maximum efficient rate of production. 

“Of the 1214 fields included in the 
Railroad Commission September, 1947, 
schedule, 483 (40 percent) have been 
assigned MER’s by the commission. The 
sum of the MER’s for these fields, and 
including the East Texas field, amounted 
to 2,047,000 barrels, compared with the 
state of Texas August daily average 
production of 2,306,000 barrels, or 88.7 
percent of the production. The MER 
total includes rates for a number of 
stripper fields that were established at o1 
near their productive capacity, but which 
account for only a very small portion 
of the total MER. 

“Allocation within Table 7 
lists the various methods of intrapool 
allocation in effect in 372 Texas fields 


pools: 


for which allocation formulas have been 


prescribed. For these fields, there has 
been only one order prescribed since 
January, 1943, that did not give 50 per- 


more credit to acreage. Only 


cent or 

two formulas have been used during 
1946 and 1947, viz., 50A+50W and 
75A +25W. These two formulas ac- 


count, respectively, for 63 (50 percent) 
and 57 (45 percent) of the total of 126 
allocation orders prescribed since Janu- 
ary, 1943. It is noteworthy that for only 
15 of the 372 fields there is given no 
credit for acreage. Omitting seven fields 
with slightly different bases of allocation, 
1949 
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the distribution in order of credit given 
to acreage is as in Table 6. 

“The remaining credit was distributed 
in varying proportions among wells, 
bottom-hole pressure, and potential fac- 
tors—with the well factor predominating. 
Considering the formulas adopted during 
the past few years, it appears that acre- 
age and other such volume factors are at 


least holding their own or gaining 
slightly in consideration. 
“Although there has been a _ trend 


away from the use of potentials as a 
basis for allocation, with two formulas 
employing potential factors rescinded 
during 1947, there are still three based 
wholly on potential, and 47 others in- 
clude a potential factor. Twelve fields 
use bottom-hole pressure in the alloca- 
tion formula. Among the miscellaneous 
categories are one field allocated on the 
basis of reserves and one each having 
factors for depth and acre-feet. The 
usual consideration is given to marginal 
and high gas-oil ratio producers, and 
suitable corrections made. 

“Important changes and decisions af- 
fecting allocation formulas: During 1947, 
several decisions and innovations in al- 
location formulas took place which may 
have an important bearing on future 
formulas. Noteworthy were: (a) the 
adoption of formulas at Stratton and 
Old Ocean which permit owners of gas 
caps overlying oil zones to have current 
income without dissipation of the gas 
cap before the oil is recovered; and, (b) 
the Hawkins proration suit to obtain 
relief from drainage of oil to a densely 
drilled townsite. 

“Stratton allocation order: The 
tran and Wardner oil reservoirs of this 
field have large gas caps which have 
been cycled for a number of years. A 


Ber- 


unique proration order has been adopted 
for these reservoirs in an attempt to 
promote conservation by preventing dis- 
sipation of the large gas caps and at the 
same time to promote equity by per- 
mitting owners of gas-cap properties to 
secure current revenue. For oil 
tions, the order provides that ratios in 
excess of the solution ratio be penalized, 
and it requires return of all produced 
casinghead gas to the formation before 
the penalties are completely removed. 


opera- 


For gas operations, the order permits 
production calculated to result in reser- 
voir voidage per acre of gas cap equal 
to the reservoir voidage per acre of the 
oil zone. It is further provided that the 
Railroad Commission may permit vol- 
untary conversion of the gas allowable 
so calculated to an oil allowable on an 
equivalent value basis, plus sufficient 
additional oil to compensate for the cost 
of lifting the oil if produced on the same 
lease, and also to meet royalty payments 
if produced on different leases. This 
order is in addition to that under which 
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cycling operations are being conducted. 

“Old Ocean allocation order: Cycling 
and oil-production operations are under 
way, with both the oil and gas interests 
of the operators being unitized. A Rail- 
road Commission order issued August 
20, 1947, for the Armstrong and Che- 
nault sands of this field follows, in gen- 
eral, the pattern of the Stratton order 
but, in addition, provides that: 


“1. Allowables of 
wells may, at the election of the oper- 
ator and with approval of the Railroad 
Commission, be transferred to any other 
well or wells producing from the same 
reservoir on any lease operated by him- 
self or by other operators. 


high gas-oil ratio 


“2. Gas allowables of gas-cap wells 
subject to Railroad Commission ap- 
proval may be transferred to any other 
gas-cap well producing from the same 
reservoir on any lease, whether operated 
by himself or others. 


“3. A bonus allowable not exceeding 
one-tenth of the basic allowable will be 





TABLE 6 
ACREAGE IN FORMULA Number of 
(Percent) Fields 
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TABLE 7 


Proratable Fields for Which Allocation 
Orders Have Been Written, 
State of Texas 





























Orders Issued 
Since 
Nov. 1, 1947 Jan. 1. 1947 
No. of 
Allocation Method Fields | Percent | Fields | Percent 
: 3 0.81 
W+P... 8 2.15 
M+P.... 3 0.81 
W-+depth. 1 0.27 
oS ae 1 0.27 
X+5 percent A.... 1 0.27 
25A+75P.........-- 1 0.27 
25A+75W......... 7 1.88 
WA+3gW......... 2 0.54 
YKA+IgP+KW.... 2 0.54 
14A+14B+KW.... 3 0.81 
50A+30B+20W... 1 0.27 
50A+50B......... 4 1.08 
50A+25P+25W.... 2 0.54 
§0A+50P.......... 24 6.45 
50A+50W......... 146 39.23 12 43 
60AP+-40W.... 1 0.27 : : 
60A+40W......... 4 1.08 
2gAP+14W........ 1 0.27 
344A+)W 2 0.54 
75AB+25W....... 1 0.27 
75A+25P..... ied 5 1.34 
75A+25W. 110 29.55 16 57 
75A+25B. .. ; 1 0.27 
Pe | acre 1 0.27 
Sees 36 9.68 
OE. cs csaeae 1 0.27 
| ee 372 100.00 28 100 
A—acreage. B—bottom-hole pressure. H—Sand 
thickness. M—marginal. P—Potential. W—well. 


basic allowable. 


given for injection of extraneous gas to 
the gas cap.” 


“‘M. H. Dubrow, Continental Oj} 
Company, points out that Hildreth field 
(No. 2 conglomerate unit) in Montague 
County, Texas, has operated under an 
order since December 1, 1946, which 
permits the entire daily oil allowable of 
the pool to be produced from the most 
efficient wells. The entire area of the 
unitized gas-injection project was con- 
sidered to be one lease. This is thought 
to be one of the earlier orders which 
permitted transfer of allowables so as 
ultimately to benefit the entire pool and 
to allocate production to wells within 
the unitized area on the basis of engi- 
neering factors.’ 

“Hawkins proration suit: The alloca- 
tion formula adopted by the Texas Rail- 
road Commission for the Hawkins field 
credits 50 percent to acreage and 50 per- 
cent to wells, with the further provision 
that a well on 20 acres (the proration 
unit adopted by the commission) will 
not produce more than twice the allow- 
able of a well on less than one acre, 
With the exception of the Hawkins 
townsite, the field is drilled on a 20-acre 
pattern. In the townsite, an area of 73.7 
acres contained 87 wells at the time of 
the suit. The formula allowed these 87 
wells to produce 4147 barrels daily, or 
9.3 percent of the field allowable, al- 
though the 73.7-acre area contained only 
1.5 percent of the recoverable oil in the 
field. 


“In the suit, a large and 
some owners of royalty in large tracts 
sued to enjoin enforcement of the for- 
mula upon the ground that it resulted 
in confiscation of their oil. Trial before 
jury in the district court resulted in a 
judgment decreeing the formula to be 
confiscatory and, therefore, invalid. 
However, the Austin Court of Civil Ap- 
peals reversed the lower court’s judg- 
ment and upheld the formula. The appel- 
late court held that, although the for- 
mula undoubtedly resulted in the drain- 
age of plaintiff's properties, that fact was 

t enough to invalidate the formula, 
because the plaintiffs were compensated 
for the loss of oil by ‘savings’ which 
flowed from the 20-acre spacing rule. 
The court did not mention the royalty 
owners. The Texas Supreme Court and 
and the U. S. Supreme Court have de- 
(See 


operator 


no 


clined to review this decision.” 
lable 7.) 

Wyoming and Other Rocky Mountain 
States: follow: 
“Allocation of production among pools 
and within pools is 
voluntary basis. Available oil production 
and 


3erwald’s comments 


essentially on a 
demand 


Production 
depended 


exceeded the 
capacity. 

from individual pools has 
largely on market demand for the vari- 


has. often 


pipe-line outlet 
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ous types and grades of oil available. 
Allocation of production within pools 
has usually been on a per-well basis by 
voluntary agreement between the oper- 
ators. Many pools are on lands subject 
to supervision by the U. S. Department 
of the Interior or by the various states, 
and these agencies participate to appre- 
ciable extent in the regulation of pro- 
duction. However, there is no legislation 
pertaining to regulation or allocation of 
oil or gas production in these states. 
Many pools are operated under unit 
plans, with acreage as a basis of par- 
ticipation and production controlled to 
obtain efficient recoveries from the res- 
ervoirs. In other pools, field allowables 
and well allowables are controlled by 
mutual agreement and cooperation be- 
tween operators. In most pools, how- 
ever, rate of production is as high as 
market demand and pipeline outlets 
will allow without excessive waste. 
Trends during the past two or three 
years have been toward more unit op- 
erations and more efforts to regulate 
production to obtain greater recovery 
efficiencies.” 


Summary 

It would appear that acreage as a 
factor in allocation has been recognized 
in all of the states which attempt to 
allocate production. In many instances 
it is used without any other qualifying 
factors, as in the case of fields which 
are prorated on 100 percent acreage. The 
use of a single acreage factor presup- 
poses that all leases within a pool are 
underlain by the same quantity of oil 
per unit area. In most oil fields this 
would be an exceptional condition. When 
wells alone are used, and when a uni- 
form spacing is adhered to, allocation 
is the same as it would be on 100 per- 
cent acreage. If uniform spacing is not 
prevalent, allocation on the basis of 
wells alone tends to result in production 
on the basis of the “rule of capture” 
rather than to give to each operator his 
proportionate share of the “oil in place.” 
The use of wells in a formula is usually 
justified on the score that an operator 
should be entitled to a return on the 
investment involved in drilling the well. 
When this factor, however, becomes a 
significant percentage of the total allo- 
cation, then it encourages the drilling of 
unnecessary wells, as has already been 
indicated, merely to obtain additional 
allowable. The final outcome is either 
a poorly distributed drainage pattern 
or the drilling of unnecessary wells by 
all the operators in the pool. 

Bottom-hole pressure as a factor in 
allocation is usually proposed as a means 
of avoiding undue pressure differentials 
between wells or leases, but the bottom- 
hole-pressure factor commonly employed 
is too small to prove effective in this 
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regard. If the factor is used 
in a formula as a multiplier rather than 
as part of an addition of factors, then 


its effect is more noticeable 


pressure 


Engineers in general have concluded 
that potentials are not a direct measure 
of reserves under a tract or lease; they 
are, moreover, difficult to determine in 
such a way as to avoid discrimination. 
Even though taken under standardized 
conditions, they result in waste and fail 
to give to each operator an allowable 
rate of production which will return to 
him currently his share of the “oil in 
place.” Its use in proration formulas is 
definitely decreasing. 

Productivity index is used infre- 
quently in California and Oklahoma, and 
then only as a minor factor. 


Thickness of pay which, together with 
acreage gives a volumetric measure in 
an allocation formula, is used only to a 
very minor extent at this time. Increased 
use of this factor would do much to 
give engineering completeness to many 
of the allocation plans now in vogue. 
When volumetric formulas, either 
straight or modified, are used for allo- 
cation within pools in California, the 
“formation-volume factor” is included. 
In many other states an attempt is 
made to accomplish the same volumetric 
withdrawal by regulations which con- 
trol gas-oil ratios or total gas produc- 
tion, water production, etc. 

Inasmuch as the cost of a well is, in 
some measure, proportional to its depth, 
the use of the depth factor appears justi- 
fied, provided the resulting production 
is not in excess of efficient producing 
rates. However, some economists argue 
that allocation should not be influenced 
by cost; and that, if it is necessary to 
drill deep wells in order to maintain our 
crude supply, then the market price of 
crude should reflect such added costs. 
This problem does not seem to be within 
the province of the engineer; and it 
appears that, under present conditions 
at least, depth might well be used in 
allocation of production between pools 
to a greater extent than is now the case. 

Maximum efficient rate is used in allo- 
cation between pools usually in an in- 
direct way, in that it limits production 
of a pool. Its use as a direct method of 
allocation between pools has been some- 
what delayed by the lack of satisfactory 
methods for its determination in all types 
of pools. California’s determination and 
use of MER is outstanding. Texas now 
uses MER as an important factor in 
such allocation. 

Reserves, although not often used 
directly, have some reflection in MER; 
and, insofar as that factor is used in 
are represented. 
than 
use of 


reserves 
other 


allocation, 
Considerations 
prevent 


engineering 
sometimes reserves as 


such in allocation plans. 


Therefore, it is apparent that various 
states use all of the factors, summarized 
in the early part of this paper, which 
the committee has indicated might be 
used in an plan. Unfortu. 
they also use such factors as 


allocation 
nately, 
productivity, potential, and wells—which 
the committee does not strongly recom. 
mend and, in fact, condemns under cer. 
tain conditions. It would appear that 
progress might be made in the way the 
factors are used, rather than in further 
complicating allocation plans by intricate 
formulas which include many factors 
A greater use of multiple, rather than 
additive, formulas would tend more 
nearly to give the desired result, viz,, 
when possible to give to each operator 
currently his proportionate share of the 
oil in place within the reservoir. 


Figure 1 shows graphically the factors 
used in various states in allocation of 
production among pools and within 
pools. It emphasizes the fact that im- 
provement in allocation practices can 
still be made. During the present period 
of high demand, with the attendant de. 
crease in need for unduly severe restric- 
tion of production, proration and allo- 
cation become a minor problem, Its 
study at this time from an engineering 
standpoint is especially desirable, be- 
cause the heated controversy concern- 
ing proper factors has cooled apace 
with the easing of urgency. The time 
may again come, however, when restric- 
tion of production will be necessary— 
not only as a conservation measure, but 
to balance production and market de- 
mand, and for the purpose of avoiding 
waste because of excessive overground 
storage. It is hoped that at such time 
used in all the oil-producing 
states will reflect careful engineering 
study and recommendations. 


factors 
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‘ave article considers displacement 
of oil by gas at, or above, the satura- 
tion pressure for an oil. Gas-oil ratios 
of about a million cubic feet per barrel 
for the production from any section in 
a reservoir are required in order to dis- 
place that fraction of in place oil which 
is displaceable by gas. 


A Uniformly-Permeable Section 


Pass a plane through a reservoir at 
some level below a gas-oil contact. Such 
a section cuts numerous beds and may 
considerable strike distance 
3y virtue of variable per 


have a 
within a bed. 
meability as between beds and points 
within a given bed, the permeability of a 
section through a reservoir is variable. 
First consider the portion of a section 
which is limited to a very short distance 
in one thin bed and call this a uniformly 
permeable section. 


Relative Permeability 


Force gas into a uniformly-permeable 
section at a pressure not less than the 
saturation pressure for an oil. The rela- 
tive permeability K. to a reservoir liquid 
and Ky, to a gas are defined’ approxi- 
mately by 

Ke. = (1—C)’ (1) 
and 
K, = 1.23(C — 0.1)? (2) 
were C is displaced oil expressed as a 
fraction of initially in place oil within a 
uniformly-permeable section. 

The curves in 

tions of equations (1) and (2). 


Figure 4-1 are solu- 


Gas-Oil Ratio 


Let Ro be the gas-oil ratio for the 
production from a uniformly-permeable 
section. When measured at 
conditions, 


reservoll 


1.23(C — 0.1)’ 


R= bQe = bs _Ho meas 
(1—C)’ 


° Hg 


(3) 


where 
b = volume factor for oil, bbls/bb! 
= viscosity, centipoises 
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QO = producing rate, bbls/day 

The volume factor for a gas is 
5.04TZ/P barrels per MCF, where P is 
absolute reservoir pressure, T is abso- 
lute temperature and Z is the compres- 
sibility factor. 

Accordingly, the gas-oil ratio in stand- 
ard cubic feet of gas per barrel of stock 
tank oil is given approximately by 


12566 = 0:1)? 
(}.——C)? 


198* 4bPyo 


Ro ° ; 
Lies 


(4) 
The first expression on the right side 
(4) is the 


factor for displacement of oil by gas 


of equation pressure-fluid 
and is denoted by F. 


The curves in Figure 4-2 are solu- 
tions of equation (4). Gas-oil ratios are 
aside from solution The data are 


for 100 percent displacement efficiency, 


gas, 
that is, no gas passes through without 


displacing oil. 


Breakthrough Recovery 


The oil displaced from a section at 
the time the section starts producing gas 
is called the breakthrough oil recovery 
Up. 


covery is given by 


The approximate breakthrough re- 
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DISPLACED OIL, % 


FIGURE 4-1. Relative permeability to gas and 
reservoir liquid vs. the displaced oil from a uni- 
formly-permeable section. 


by Gas and Flooding 


P art 4. Displacement 






of Oil by Gas 


Us = 20 (2 _ 5) 
My 


Maximum Oil Recovery 
The oil displaceable from a section 
total 
through the section is called the maxi 


wwith a_ practical volume of gas 


mum oil recovery Us. A section at any 


level in oil has variable permeability 


Consequently, gas migrates through lo- 
calized portions of a section. The local- 
ized portions of sections are channels or 
paths having comparatively high con- 
ductance. Field experience indicates that 
from a section as a 


the oil 


whole is not likely to exceed the recov- 
defined by 


Us=70— ( 3 ) 6) 


B and M Contours 


The position of a breakthrough sec- 


recovery 


€ ry 


tion in a reservoir is denoted by a con- 
tour called B. The position of a maxi- 
mum recovery section in a reservoir is 
indicated by a contour called M. The 
dip distance between a B contour and 
its M 


tion of pay and permeability in a reser- 


contour varies with the distribu- 


voir. Per-bed rate of gas injection and 


oil production are influencing factors 
also. 
Convergence of Reserve 
Pass a horizontal plane through a 


reservoir at some elevation above the 
level of the downdip productive limit. 
The intersection of the plane with the 
Let A 


the 


top of pay defines a contour. 


equal the productive area within 


contour. 
Pass another horizontal plane at a 
that of the 


be the productive 


which is lower than 
bet “2° 


area within the second plane. Then con- 


level 


first plane. 


vergence of reserve C is defined approxi- 


mately by 


(7) 
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The Displacement Factor 


Figure 4-3 will be used to derive 
displacement factor m for a B-M regio1 
Denote the position of an M contour by 
vero. Let A equal the productive area 
within M. Let B the 
along top of pay from M tto its B con 
Let “a” 
The area 


equal distance 


tour equal the area within the 
B contour. 


X at any level between M and 


ax enclosed by a 
contour 
B is given by 


ay \ (A —a) (8 
B 
aside from abnormal changes in pay 
thickness, dip or length of strike. The 
oil displaced from the area enclosed 
by an X contour is defined approx 
mately by 
: : : X 
Ux = Ue — (Ue — Us) (9) 
K 


The acre-feet of pay in the vicinity of 
the area ax is proportional to axdX. The 
acre-feet of pay within a B-M region ts 
from 


proportional to B(A+a)/2 aside 


abnormal structural or stratigraphic 


changes. Hence, the displacement tac 


tor m is defined approximately by 


B 
acts 


m ; . 
B(A + a)/2 


Upon integrating, we have 


From equation (7), the area enclosed 


by a B contour is defined approxi 
mately by 
A(2— C) 
a: 3 (11) 
G 


Eliminate “a” between the two fore- 


gone 


m [ vec + 2) + U,n(4 C) | 
8) 


equations and obtain 


(12) 
Upon substituting the right side of 
equations (5) and (6) for Un and U 
respectively, we have 
m = 36.7 + 8.3C - ( Ss ) (13) 
He 


which is the 


desired displacement factor 
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FIGURE 4-2. Oil recovery vs. pressure-fluid factor F and the gas-oil ratio exclusive of solution gas 
in the production from a uniformly-permeable section at 100 percent displacement efficiency 


expressed in terms of structural and 


stratigraphic conditions and viscosity 


ratio. For C equal to unity, 
m 5 —( = ) (14) 
Mg 
On the other hand, under some ab- 
] (10) 
normal structural or stratigraphic con- 


which a_ gas-oil interface 


ditions for 
spreads out over an area which is very 


large compared with the area of an M 


contour, convergence approaches zero 
and we have 
m= 36.7 — ( S ) (15) 
Hs 


The latter condition exists initially in 


the vicinity of an injection well. 


Oil Ahead of Gas 


1 p initially in 


Oll 


The 


fined by 


place is de- 


(16) 
interstitial 


p = 7758f(1— 1)/b 


where f is porosity, I is 





INJECTION 
WELLS 


ORIGINAL GAS-OIL CONTACT 


water, b is the volume factor for oil and 
p is in barrels per acre-foot. 

Cumulative oil recovery from a reset 
voir may be expressed as follows: 


C= 0.01p [UoV.+ mVp] (17 
where 
C= barrels of oil 
Vo—acre-feet of pay above an M 
contour 
V> = acre-feet of pay within a B-M 


region 

m = displacement factor, percent of in 
place oil. 

The barrels of oil defined by equatioi 
(17) is the volume of oil displaced ahead 
of gas and is called the breakthroug! 
oil recovery. 

The sketch in Figure 4-4 illustrates a 
procedure for estimating the break- 
through oil recovery for pressure main 
tenance. Gas is injected through wells 
located near the crest of a pay interval 
consisting of several beds, Oil-producing 
wells are located and completed updip 
above an impermeable 


from water or 


bed which is underlain by water. In 







PRODUCING 
WELLS 


WATER 


FIGURE 4-3 (left). Illustrating the derivation of the displacement factor m for a B-M region. FIGURE 4-4 (right). Illustrating a procedure for esti- 

mating the breakthrough oil recovery from a sandstone pay interval by pressure maintenance with gas; the gas-oil interface advanced from the 

original elevation of the gas-oil contact to the level shown by the B contour; the M contour is updip from B; oil recovery is U. from the acre-feet 
above M and m from the acre-feet within B-M at the time of breakthrough into structurally-highest producing wells. 
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OIL RECOVERY, % 
feet within a B-M region is (1 — Vo) 


jected gas advances the gas-oil intertace 
or B time of break- 
through, the average position of a gas- 


oil interface is at some level such as B 


contour. At the 


The average position of the maximum 


recovery section is at some level such 
as M. The dip distance between B and 
M varies primarily with the distribu- 
tion of permeability and secondarily 
with the distribution of oil pay, conver 
gence, within a B-M region 

The distribution of 
between beds controls the position of an 


M contour, Thus, a limestone reservoir 


permeability as 


may have cavernous porosity, solution 
channels, of high permeability localized 
in a comparatively thin stratigraphic 
section. At the time of breakthrough via 
the bed of 


contour may have advanced some nom 


high permeability, the M 
inal distance such as 10 percent of the 
distance advanced by the B contour via 
the solution channels. Breakthrough 03] 
recovery is small for all reservoirs hay 
ing an extremely wide range of perme 
ability ratios. But with control of per 
bed producing rate, breakthrough oil re 
covery from such limestone reservoirs 
would approach that for sandstone res- 
ervoirs. The following discussion is lim- 
ited to sandstone reservoirs but it may 
be applied to limestone reservoirs in 


which per-bed producing rate is con 
trolled. 

Let unity equal the acre-feet invaded 
by gas. The acre-feet of pay between 
M and the updip oil productive limit is 
V. expressed as a fraction of the in 
vaded acre-feet. Oil recovery from V.z is 
The acre 


V. percent of in place oil. 
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Oil recovery from a B-M region 1s m 
percent of in place oil provided gas is 
not produced. The breakthrough oil re- 
covery in percent of in place oil within 
the invaded acre-feet is defined by 


C= V.(Ue—m) +m (18) 


where m is given by equation (13). 


Displacement Efficiency and B-M 
Distance 

The average dip distance between a B 
contour and its M contour is influenced 
significantly by per-bed permeability 
ratios. On the basis of uniform perme 
ability, about 100 volumes of gas meas 
conditions would re 


ured at reservol 


cover all the displaceable oil trom a Par 


ticular section. The corresponding dir 
distance between B and M contours 
would be 200 to 300 feet for the usua 
viscosity ratios and aside from conver 


convergence, the distance 


With 
200-300 


gence 
would be times convergence 
where the latter may range from 0.4 te 
1.0 except in the immediate vicinity 6; 
injection wells. These distances are rela. 
tive to a unit displacement efficiency 
that is, a given volume of gas achieves 
the maximum recovery from all points 
in an M section, Gas does not migrate 
via some particular portion of the see. 
tion without displacing oil. 

On the other hand, the permeability 
of beds varies along strike and field ex- 
perience indicates that three to five vol- 
umes of gas are required for sandstone 
reservoirs in order to do the work that 
could be one volume in a 
uniformly-permeable bed. Displacement 
efficiency 1s only 20 to 30 percent. Sey 
enty to 80 forced 
into a particular section usually passes 


done by 


percent of the gas 
through via the more permeable _por- 
tions without displacing oil. In view of 
which, an average B-M distance equal 
to 1000C feet 
work. 


is used for the purposes 
Thus 

3-M 
where C is the 


1000 
structural 


of this 
1000C 
convergence 
feet 
and 


(19) 
between 
apart aside from 


two levels 


abrupt stratigraphic 
changes. 

In a strictly linear sandstone bed ( 
equals unity and M is about 1000 feet 
updip from B. The position of M ina 


strictly radial bed is defined’ by 


B?) * —1 | (20 


lhe increase in oil recovery from the 


M 1000 [ (1 + 


region in the vicinity of producing wells 


idvances the section of maximum re- 
covery from its position at breakthiougl 


® CONTINUED ON PAGE 15% 


TABLE 4-1 
Computation of oil recovery for a radial reservoir. 


Thousand Feet, B 
> F bs 
aT?) e 


0.5 1.0 1.5 2.0 , 3.0 3.5 .0 15 5.0 
Acre-Feet, ah, Percent 
1.0 1.0 9.0 16 25 36 14 64 S1 100 
Thousand Feet, M 
0.118 0.414 O.805 1.236 1.693 2.162 2.640 3.123 3.610 +. 104 
Depleted, V., Percent 
0.56 0.68 2.58 6.11 11.46 18.70 27.88 39.01 52.13 67.24 
Convergence, C, Percent 
38.2 58.6 69.7 76.4 80.7 83.8 86.0 87.7 89.0 90. 
Displacement, m, Percent 
31.87 33.56 34.49 35.04 35.40 35.65 35.84 35.98 36.07 36.18 
ah-—V,.), Percent 
0.44 3.32 6.42 G89 13.54 17.30 21.12 24.99 28.87 32.76 
0.62Vo, Percent 
0.35 0.42 1.60 3.79 a 11.59 17.29 24.19 32.32 41.69 
(ah--V,)m, Percent 
0.14 1.11 2.21 3.47 1.79 6.17 7.57 8.70 10.41 11.85 
Cumulative Oil, Percent 
0.49 1.53 3.81 7.26 11.90 17.76 24.86 32.89 12.73 53.54 


Viscosity ratio 


64; oil recovery from Vo is 62 percent 
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JOHNSTON OIL FIELD SERVICE CORP. 
5702 Navigation Boulevard, Houston, Texas 
“Servicing Mid-Continent and Gulf Coast Areas’ 


M. O. JOHNSTON OIL FIELD SERVICE CORP. 
3035 Andrita Street, Los Angeles 41, California 
“Servicing Callifornia-Permian Basin- 

Rocky Mountain Areas" 

BRANCHES 
ALICE, TEXAS « VICTORIA, TEXAS « WICHITA FALLS, TEXAS 
GRAHAM, TEXAS + TYLER, TEXAS - FERRIDAY, LOUISIANA 
LAKE CHARLES, LOUISIANA «+ SHREVEPORT, LOUISIANA 
LAUREL, MISSISSIPPI « MAGNOLIA, ARKANSAS 
CHICHASHA, OKLAHOMA 


BRANCHES 


BAKERSFIELD, CALIFORNIA - AVENAL, CALIFORNIA 

SACRAMENTO, CALIFORNIA + VENTURA, CALIFORNIA 

SANTA MARIA, CALIFORNIA - ODESSA, TEXAS - CASPER, 
WYOMING + HOBBS, NEW MEXICO 
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cataring YO INTERCHANGEABLE 


Here 


ES. a & Z CAMERON TUBING HEAD— vort 
PACKING GLAND — Provided Ram Type or Lock Screw Type nine 
with “O” Rings as shown or ing 


with repackable plastic pack- 


ing seal and/or chamfer for plas 
welded seal, both wee! 
of which may be CAI 
pre-tested. See casi 
Types: KTXM, of h 
NTXW, KTXW, pi 
NTXM, KUXW, BA APIRING GASKET 
KUXM, NUXW, a | 
and NUXM. = kno 
susp 
CAR 


RESILIENT CASING 
SEAL, which is ex- 
panded by tighten- 
ing cap screws, 
may be tested thru cap screw 
as illustrated. See Types KTXM, 
NTXW, KT, KTXW, NTXM, NTX, 
NT, and BBX-T. Solid seal ring 
with no provision for testing, | 
optional. See Types KUXW, K 
KUX, KU, KUXM, NUXW, ed 
NUXM, NUX, NU, and BBX-U. > 


CAMERON FORGED STEEL 
CASING HOUSING OR 
CASING SPOOL 








SLIP OR BOLL-WEEVIL 
SUSPENSION OPTIONAL 


ee 


TYPE NUXW 





TYPE BBX-U TYPE BBX-T 








= mA =) 


KTXW TYPE KU 


~ 


LE HANGERS AND SEALS rvPE 


Here, in a single casing head, Cameron offers every 
. vorthwhile feature for suspending and sealing casing... 
Type nineteen different hangers interchangeable in one hous- 
ing or spool, and employing a combination of welded, 
plastic, and resilient seals with both slip type and boll- 
veevil type hangers. Now, the operator may install a 
CAMERONHEAD with the assurance that whenever 
casing is set he may draw on a complete assortment 
of hangers and seals to meet any well requirement. Frcm 
a simple boll-weevil hanger with a single seal ring to a 
KET multiple sealing, seal-tested, slip type hanger . . . every 
known combination of mechanical features for safely 
suspending and sealing pipe is readily available in the 
CAMERONHEAD. 
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IRON WORKS, INC. 


P.O. BOX 1212 HOUSTON, TEXAS 





Export: 74 Trinity Place, New York, N. Y. Oklahoma: 310 

Thompson Bldg., Tulsa (Telephone 28970). California: Long 

Beach (P. O. Box 267). Wyoming: 356 N. Wolcott St., Casper. 

North Louisiana: Bossier City (P. O. Box 425). Texas: Midland 

(Telephone 1982), Corpus Christi (Telephone 28783), Fort 
Worth (Telephone 46522). 
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By L. C. CASE 


Gulf Oil Corporation 


Pad J Chemical Problems in Water-Flooding 


= association of oil and water in 


rocks deep within the earth is a source 
of many interesting and difficult prob 
lems. Incomplete drainage of oil from 
these rock formations makes. water- 
flooding desirable and the ‘water wet” 
condition of most oil formations pro- 
vides a physical basis for its application. 
Less fortunate is the fact that large 
volumes of salt water often must be pro- 
duced in order to obtain relatively small 
volumes of oil, resulting in disposal 
problems. 

Water injection in deep wells, as now 
practiced in the oil industry, in some 
instances serves the dual purpose of 
waste brine disposal and repressuring of 
depleted oil formations. The problems 
which are encountered in fresh water 
and brine injection are widely variable 
in nature, depending on existing condi- 
tions in different oil fields which govern 
quality and quantity of water to be 
handled, the nature of the underground 
formations into which the water is in- 
jected and the presence or absence of 
commercially valuable oil in the injected 
formation. In some fields, for example 
those of central and western Kansas, the 
injection is practiced almost solely for 
the purpose of waste brine disposal. This 
is due to the fact that brine is produced 
in extremely large quantities and the 
limestone producing formation as a gen- 
eral rule does not respond to repressur- 
ing. A few exceptions are known where 
reservoir pressure is helped somewhat 
by injecting water into the lower part of 
the Arbuckle lime, or producing zone. 
On the other hand, channeling and seri- 
ous damage to producing wells may re- 
sult from injecting water into the upper 
portion of the Arbuckle. This was 
proved at one well where a dye solution 
was injected with waste brine in the 
upper 30 feet of the Arbuckle. In this 


150 « Production Section 


THE AUTHOR defines and segregates some of the problems 
which are common to many water-injection projects, suggest- 
ing methods whereby various combinations of factors may be 
utilized to obtain greatly augmented water intake. Case 
histories illustrate the efficacy of measures. 


case the dye showed up in less than ten 
days at a nearby pumping well. The re- 
sult of this field test is considered suffi- 
cient reason for the rather common 
practice of casing off the upper 30 to 50 
feet of Arbuckle zone in injection wells 
of the western Kansas area. 

In oil fields of other areas the small 
amounts of brine produced with the oil 
may offer little if any disposal problem 
and larger volumes of waste brine may 
even be desirable. If it is found that the 
producing formation is suited to water 
flooding, it may become necessary to 
supplement the waste brine supply with 
treated fresh water or brine from wells 
drilled for this purpose alone, 

The problems of water injection are 
mainly engineering ones of installation 
and operation, which are primarily the 
concern of petroleum engineers. How- 
ever, the chemist must be 
quite often in order 


consulted 


mation of troublesome plugging deposits 
in gathering equipment, well injection 
tubing, and perhaps even in the under- 
ground formation which receives the wa 
ter or brine. The results of water min- 
gling and injection will ordinarily be 
readily apparent to a competent chemist 
from consideration of the chemistry of 
the waters to be injected, together with 
data on the recipient formation and its 
enclosed brine. Published 
been made to the types of 
which may be expected as a result of 
mingling various waters’ and examples 
are also given in the literature of many 
such deposits which are commonly en 


reference has 


deposits 


countered.’ 
In general, salt water has been found 
more satisfactory than fresh water for 


flooding relatively “tight” sandstone 
producing formations which contain clay 
minerals or similar materials. Fresh 





























to correct or obviate TABLE 1 
a sire difficulties. Analyses of Plugging Deposits 
Standard engineering = ‘ nee 
practice neither an- Deposit from Injection Well, 
ievahin’ sslinies Okla. Project No. 4. Fresh Depesit from Salt Water 
ticipates nor solves Water Partially Treated Tank, Okla. Project 
all of the difficulties Unfiltered No. 6 Unfiltered 
which may develop Percent Percent 
in the practice of wa- oo 25 pe 
er eae es ie aaa CMAN ccccenese 55.6 32.2 
ter injection. For ex MeCOs | 37.0 eapel 
ample, the mingling ee 1.1 0.3 
Fe203.3H30........ 3.4 | 57.9 
of fresh waters and '). | eR RG 0.0 8.8 
brines of varying sa- oo alae Salts ry 
linity and character : —— - - 
J ; Total. . 99.7 99.8 
may result in the for 
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TABLE 3 
Brine Analyses—Oklahoma Project No. 6 


TABLE 2 


Chemical Nature of Flood Water and Formation Brine 
Oklahoma Projects 3, 4 and 5 


Wilcox Sand 




















——————— ——— Tonkawa Sand Brine 
| Brine (Waste Brine 
Treated Flood 
Raw Flood Water Lime-treated | Formation Na.. 67,315 66,706 
Water Unfiltered Filtered Brine Ca 16,952 16,908 
| mgm./1. Mg | 2,316 2,332 
Na 128 41,153 SOs... 330 328 
Ca ; 143 70 94 5,038 Cl earls | 140,260 139,300 
mgm. Mg...... 41 2 30 2,468 BeMtk:.......;. | 50 32 
per SO4 2 54 60 | — — —— 
t. o 375 a | | 79,345 Total Solids | 227,223 225,606 
HCO3... 271 nil } 210 290 
COE... nil 27 nil nil ee 33 31 
OH 2 nil 13 nil nil pH . 6.6 6.7 
Fe ; 20 nil nil 60 Specific Gravity @ 60° F ; 1.157 1.156 
Turbidity 5 25 0 
— —— —~-—] Primary Salinity. . 73.86 73.70 
Total Solids, @ 105° C 1,037 1,163 1,153 129,617 Secondary Salinity. . 26.12 26.28 
| | Primary Alkalinity... 00 .00 
pH 7.2 10.2 | 7.7 6.8 Secondary Alkalinity | 02 .02 
pH, @ 75° F.. 6.9 | 77 73 . = eee 
Langelier Index. 0.3 | 2.5 0 100.00% 100.00% 





water has a greater tendency to hydrate 
or swell these impurities with resultant 
permanent damage to permeability. Al- 
though the phenomenon of base ex- 
change and its effects on the state of 
dispersion in soil colloids had _ been 
known for many years, the earliest pub- 


lished direct reference to the swelling of 


have been observed where non-uniform 
discontinuity in sand 
lenses indicated much too cursory in- 
vestigation prior to the flooding process 
Obviously then, preliminary 
studies on the reservoir are of primary 
importance. Failure of one flood project, 
due to discontinuous or lensing sand 


permeability or 


intensive 





that these errors of omission in prepara 
tion for water flood usually do not lead 
to operating difficulties of such magni- 
tude as loss of injection well or its 
equipment. Nevertheless, some of the 
remedial measures found necessary have 
proven costly and entirely worthy of 
more consideration than they have re 


clay in sandstones, and resultant dam-_ bodies, after drilling input wells and in- ceived. 

age to permeability, was not made until — stalling expensive pressure equipment, Because of the fact that the chemist’s 
3 . 1@ a sty , ba & eee . . 

1933. showed conclusively that more detailed jnitial introduction to these problems 


Deposits which tend to collect and 
obstruct water flow in injection systems 
usually may be removed by various 


chemical or physical methods, depend 


geological and engineering data should 
have been obtained. In this instance, the 
data would have proven decidedly eco- 
nomical even though the drilling of one 





may be that of examination of plugging 
material and prescribing for its removal 
and prevention, it would be well to con- 
sider first the nature of some of the de- 


sits 

a ing on the nature and volume of the or more additional core holes would posits which have caused plugging of 

dae deposits. However, preventive treatment have been required. injection well equipment. It is a rather 

= has been proven more economical than In the search for more and better common occurrence for operating prob- 

lin remedial measures. It follows that, in reservoir information, it seems thatsome ems to be presented for solution to 

be the planning and construction of any apparently unimportant details are often technicians in backwards fashion be- 

List water injection system, all possible at- overlooked. Many occurrences of severe cause men in operations seldom have a 

of tendant conditions should be given thor- increase in input pressure and even basis for anticipating such things as 

ith ough study in advance of actual water plugged wells are reported where reser- chemical precipitates. When initial water- 

its injection. A number of examples will be yoir conditions were favorable but no flood tests are being planned for field 

ai given of chemical problems which have consideration was given to the nature of tests, the chemist ordinarily is not fur- 

sits been encountered in water-flooding prac- the injection water, the formation brine, ished samples of flood water, formation 

of tice and solved by laboratory investiga- and the possible effect of the injection water nor data on the attendant physical 

les tion. It should be noted that these water in the oil formation, Conditions conditions to secure a prediction of what 

ny illustrations do not include field or responsible for these occurrences then might happen and to determine methods 

n laboratory trial of wetting agents, which become a serious matter, to be presented for preventing trouble. Rather, he is 

have been treated adequately elsewhere. to the chemist for immediate and com- proffered samples of solid material sub- 

nd Also, the discussion does not include plete explanation. It is indeed fortunate sequently removed from injection tubing 

for chemical phases of corrosion problems or well bore and requested to determine 

ne which seateak sometimes present in watel cause and cure. The general constitution 

ay flooding, since these corrosion problems of two such deposits is shown in Table 

sh did not appear at aay of the flooding 1. In the absence of any information 

projects which are described concerning the injection water at Okla- 

; homa Project 4, the analysis of the 

Problems in Water Flooding chalk-like substance removed from the 

It is now common practice to precede bottom of the injection well is patently 

water flooding, even on a pilot plant without significance, The single fact that 

= scale, with a large number of investiga- a partially treated, unfiltered water was 

_ tions concerning the nature of the oil being used for injection at this project 

reservoir, The scope and detail of these quite strongly indicated that satisfac- 

= studies allow fairly accurate predictions tory explanation would be found in addi- 
to be made as to the amount of flood tional data which are shown later. 

water required, the rate of advance of The deposit from the salt water tank 

the water flood and the amount of oil at Oklahoma Project 6 was interpreted 

to be recovered by the flooding process F lati Sate ; as possibly due to contact of the waste 

over a given period. A few outstanding ben pi ay ain yg SP aha brine with air which allowed release of 

ad examples of unsuccessful water floods ¢iym carbonate, iron sulfide, sulfur, oil, water. CO: and precipitation of calcium car- 
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TABLE 4 


Chemical Nature of Flood Water and Formation Brines 


Relative Effect of 


TABLE 5 
Salt and Fresh Water on Permeability of 


Pennsylvanian Sand, Kentucky 








Oklahoma Project No. 1 


















































a 2. ae ‘. Plug No. a 2. 3. 4. 5 6. 
Lease Water Average Average | Scale _ Permeability, millidarcys 107 209 73 100 130 185 
System (Flood Bartlesville Arbuckle (from Mixing Permeability to oil, ml/min. 1 3.5 1.75 1.5 1.5 3.5 
ater) Brine Brine 2 and 3) Permeability to oil after flooding 
= with salt water, ml/min 1 3.2 1.0 0.75 0.75 1.0 
Na. 446 51,750 58,300 Oil 1.25% Permeability, millidarcys.... 107 174 7 100 125 164 
Ca 183 10,800 13,900 CaCOs trace Permeability to oil after flooding 
mgm. Mg 34 1,800 2,180 BaSO« 96.15% with fresh water, ml./min. 0.75 0.5 0.5 0.6 0.2 0.3 
re -] - oe as , maaaaae ytd Permeability, millidarcys 98 156 50 88 99 147 
OE 23 ( 9 SiO2..... 33% | 
hee 934 | 104,800 120,800 - —— 
HCOs | 275 | 40 50 : . 
Turbidity. | 0-2 = zone, provided of course that suspended 
Total 1.895 169,340 | 195420 | | 99.78% sediment were first removed. If it were 





bonate. Also, the presence of so much 
hydrated iron oxide indicated oxidation 
and precipitation of the iron which is 
originally in solution in the ferrous state. 
This information was available prior to 
injection of waste brine at Project 6 
and, consequently, a partially closed sys- 
tem with filter has prevented plugging 
in the injection well. The material re- 
moved by the filter has a composition 
to that by the 
analysis of sludge from the bottom of 


quite similar shown 
the salt water tank. 

Some of the chemical relationships of 
the at Oklahoma Water-flood 
Projects 3, 4 and 5 are shown in Table 


waters 


2. The untreated well water was found 
to be only slightly unstable. However, 
it was objectionable from the standpoint 
of turbidity, which was almost entirely 
due to iron. This water was receiving 
partial softening with lime and soda ash, 
cold process, to render it suitable for 
domestic use and cooling water. Filters 
were not used and the treated water had 
only about 12 hours theoretical time in 
the sedimentation tanks. As a result, the 
water going to the injection well was 
carrying a very high turbidity which 
naturally would be filtered out at the 
sand face near bottom of the well. Con- 
sideration of the nature of the formation 
brine shows that the partially treated 
water would also tend to cause plugging 
of the oil formation by the reaction of 
residual lime and soda ash with the 
brine. 

In summary, the situation demanded 
partial treatment for iron removal, with 
some softening. Yet the treated water 
must be stable and carrying no residual 





with components of the formation brine 
The Langelier index® provides a means 
of precipitation control in cases of this 


kind. More recent references®"* have 
illustrated methods of using this type 
of water-treatment calculation in a 


readily-understandable manner, The pH 
at calcium carbonate saturation of the 
lime-treated water was found to be 7.7 
and treatment was adjusted accordingly 
at the central treating plant handling 
6000 barrels daily. Pressure filters were 
installed in the lines to the injection 
wells which have operated subsequently 
without trouble. The filters are cleaned 
by backwashing at periods determined 
by the rate of water input. The material 
removed by the filters is quite similar 
to the material taken from the injection 
well prior to adjustment of treatment 
and sediment removal. This experience 
illustrates a simple, although effective, 
application of chemical equilibrium 
methods in water conditioning. 
methods have recently been expanded in 
considerable detail by Caldwell,® who 
has simplified calculations greatly 
plotting the data in chart form. 


These 


by 


The characteristics of waste brine and 
formation brine at Oklahoma Project 6 
are shown by the analyses in Table 3. 
The Tonkawa sand body is Pennsyl 
vanian in geologic age, while the Wilcox 
body is of Ordovician age. It 
seems indeed remarkable that the brines 
of these two zones, of different geologic 
eras and separated by approximately 
1500 feet intervening 
rock, should be so closely similar in 
nature. It is readily apparent that the 
either zone could be used 


sand 


of sedimentary 


brine from 





practical to remove all oil from the brine 
in the complete absence of air, then the 
waste Wilcox brine would be entirely 
without sediment. However, very slight 
contact with air produces turbidity due 
to precipitated iron and a lesser amount 
of calcium carbonate. Complete iron re- 
moval would require considerable aera- 
tion and time for coagulation. In most 
cases of iron removed from brines of this 
nature, it becomes expedient to complete 
the iron removal by the addition of a 
small amount of lime and coagulant fol- 
lowing aeration. The use of a sand filter 
at Oklahoma Project 6 accomplishes the 
dual purpose of removing traces of oil, 
as well as that portion of the iron and 
chalk which has precipitated. 

The. material removed by the filter is 
similar to the deposit which was taken 
from the bottom of the salt water tank 
at Project 6 except that the oil content 
is considerably higher. The presence of 
a comparatively high oil content in the 
sediment requires cleaning of the filter 
by back-washing twice daily. The injec- 
tion well at Project 6 takes all available 
waste brine under gravity flow and trou- 
ble due to plugging is not anticipated. 

Water analyses and related phenomena 
at Oklahoma Project 1 are shown in 
Table 4. It will be noted that the water 
from the lease water system has slight 
and variable turbidity, as determined at 
the laboratory. Since these tests were 
made on samples which had stood some 
time, it is logical to assume that the 
water from the closed system enters the 
injection well at near zero turbidity. 
This lease system water would doubtless 
be suitable for flooding the Arbuckle 
zone. The fact that it has been used suc- 
cessfully for flooding the Bartlesville 
zone proves conclusively that the pres- 











treating chemicals which might react quite successfully for flooding the other 
TABLE 6 
Water Flood Projects 
Water Input Barrels Filtered, Injection Well 

Formation Water a = Type of Material Pressure, Clean-out 
PROJECT Flooded Injected Daily Cumulative System Removed Psi. Methods 
Oklahoma 1.. Bartlesville sand Fresh 135 139,884 Closed No Gravity None 
I erates AOL sas a oe ake ee Prue sand Fresh 193 189,700 Closed No 280—450 None 
Oklahoma 3. . Glenn sand Fresh 74 206,700 Semi-closed Yes, chalk* 260—450 Bail, Acid 
Oklahoma 4 Glenn sand Fresh 180 365,600 Semi-closed Yes, chalk* 140—200 Bail, acid 
Oklahoma 5. Glenn sand Fresh 330 222,000 Semi-closed Yes, chalk* 0—70 None 
Oklahoma 6. Tonkawa sand Brine 500 131,400 Semi-closed Yes, CaCOs, j 

Fe oxide, oil Gravity None 

Illinois 1 McClosky lime Brine 400—500 20,000 Closed ¢ No Gravity None 
































* Mainly CaCC3 from partial lime-scda ash treatment. 
+ Dump flood 
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casing perforated in Cypress sand and water allowed to gravitate into McClosky. 


Reservoir filling up. 
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Deposit removed from injection well which received unfiltered, partially treated water. Composed 
of calcium carbonate, magnesium carbonate, iron oxide and wind-blown silt. 


ence of a small amount of sulfate will 
not produce sufficient barium sulfate on 
mingling with the Bartlesville brine to 
cause plugging. It is not considered 
feasible to water flood the Arbuckle 
limestone zone of this oil field. How- 
ever, many thousands of barrels of brine 
are produced daily with oil from the 
Arbuckle pay zone. Injection of this 
waste brine into the Bartlesville sand 
would be extremely desirable from the 
standpoint of waste brine disposal as 
well as that of repressuring. Neverthe- 
less, the relatively high amount of sul- 
fate in the Arbuckle brine and the com- 
parable amount of barium in the Bartles- 
ville formation brine show that the 
Arbuckle brine should not be injected 
into the Bartlesville zone. In all in- 
stances where these brines are allowed to 
mingle, a deposit is formed very similar 
» the scale analysis 


in constitution t 
shown in Tale 4. Evidently, the Bartles- 
ville brine contains a small amount of 
strontium also, since some scales result 
ing from mixing these rines have shown 


as much as 4 percent SrSO, 


The sandstone strata which have 
been referred to in discussion of several 
water-flood projects are known to be 
relatively ‘‘clean” sands of high and 
rather uniform porosity and permea 
bility. Such zones usually have the 
ibility to receive large volumes of either 
salt or fresh water under low injection 
pressures. Probably, the sand purity and 
uniformity are much more important 
than other factors, “Dirty” sands, or 
those containing clays or shales, have 
been observed to be adversely affected 
by fresh water. This phenomenon was 
probably first noted in the case of 
“drowned” wells which were ruined, o 
nearly so, by fresh water entry. Many 
investigators have illustrated the effect 
by laboratory experiments and as a re- 
sult it is now rather common practice to 
find the relative effects of salt and fresh 
water by laboratory “flood pot” tests on 
cores taken from wells during well com- 
pletion operations. These laboratory tests 
sometimes show quite definitely that fresh 
water should not be allowed to come in 


contact with certain sandstone oil zones 


_ 
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Tale 5 lists tests on sand cores which 
strongly indicate that injection of fresh 
water would be decidedly dangerous. 
\fter drilling these plugs they were 
dried, extracted with naphtha, and dried 
again. Permeability was then determined 
with air. Flow of oil was then measured 
before and after flooding the plugs with 
salt water. The plugs were again ex- 
tracted and their permeability to air 
found. The effect of flooding with fresh 
water was found by the same procedure. 
It will be noted that flooding the plugs 
with fresh water reduces the permea- 
bility to oil more than flooding with salt 
water. It is shown also that fresh water 
causes appreciable plugging which pre- 
vents the sand from being restored to its 
original state—a phenomenon which is 
not exhibited by the salt water. 

Table 6 contains some general infor- 
mation on a number of water-flood 
projects. In view of the previous discus- 
sion, these data are of considerable in- 
terest and importance in evaluating the 
success or failure of water-flood proj- 
ects. From the standpoint of water 
injection rather than oil recovery, all 
f these projects are considered success- 
ful. Using these data, supplemented with 
details on physical nature of sand body 
and chemical characteristics of forma- 
tion and injection water, it is possible to 
check the few rather simple rules by 
which any successful water-flood should 
be operate d. 
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Oil Production 
By Gas and Flooding 

® CONTINUED FROM PAGE 146 
to a position M feet from the wells 
which is not likely to be less than 
U—F 
U. — Un 


M 1000C (21) 


where U, and Up are the maximum and 
breakthrough recoveries and E is the 
oil recovery at economic limit from the 
pay in the immediate vicinity of produc- 
ing wells. Solution of equation (21) re- 
quires correction for displacement effi- 
ciency in advancing an M contour after 
breakthrough of gas into producing 
wells. 

The displacement efficiency in the vi- 
cinity of producing wells equals unity 
at the time of breakthrough. After break- 
through the displacement efficiency de- 
creases from unity to about 25 percent 
Thus as E increases from Us to Use dis 
placement efficiency decreases. Values 
of E are given by equation (4) in terms 
of gas-oil ratios at unit displacement 
efficiency. 

The average breakthrough recovery 
Up is about 12 percent and the average 
maximum, about 62 percent. On the as- 
sumption that the produced gas-oil fatio 
R increases linearly as EF increases from 
12 to 62, we have 

R 14+- 300F R. (22) 

50 
At breakthrough E equals 0.12 and R 
equals Ro. At E 0.62, R equals 4R, 
where R, is defined by equation (4) for 
The curves in 


Figure 4-5 are solutions of equation (22) 


any value of E equal to ¢ 


Ultimate Oil Recovery 


The gas-oil ratio at economic limit 
defines E the probable oil recovery in 
the vicinity of producing wells. This 
value substituted in equation (21) gives 
the approximate position of an M con- 
tour. The latter, in turn, defines the par- 
tially depleted region (1—V.). The oil 
recovery from (1—V.) is (U.+ E)/2. 
The ultimate recovery U from the acre- 


feet invaded by gas is given by 


UV. +—vVj(0.4- Ei 
( 


(23) 


wlicre U is in percent of in place oil 
within the acre-feet updip from produc- 
ing wells. Note, however, that if Vo 
equals zero, an M contour is not devel 
oped and the oil displaced from the up 
dip productive limit is less than Ue. 
Table 4-1 illustrates a solution of equa- 
tion (23) for producing wells located 
5000 feet from the center of a radial 
reservoir. 
REFERENCES 


1 Jones, P. J., ‘‘Petroleum Production,’ Vol 
I, Reinhold Publishing Corp., New York, 1946 
2 bid, Vol. II. 
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vow ro—heduce Abrasion of Lead Lines on Flowing Wells 


On certain flowing 
wells, the abrasive 


and destructive ac- 
tion upon lead lines 
immediately down- 


stream from the flow 
bean sometimes is 
quite severe, necessi- 
tating frequent re- 
placements. One com- 


pany has eliminated 
or considerably re- 
duced much of this 


trouble by installing 





in the lead line a chamber of four-inch 
heavy pipe, the unit being welded and 
assembled as shown. As well fluid enters 
the chamber from the downstream side 
of the bean, its velocity is reduced con- 
Any which 
does occur is confined principally to the 


barstock 


siderably. abrasive action 


replaceable chamber. A small 
bleeder valve is placed on the under side 
of the chamber. The which 
can be made up in standard lengths and 


chamber, 


sizes in the shop, is removed as a unit 
merely by unscrewing a two-inch union 
and removing a bolted flange. 


wow ro—Lonstruct Simplified Field-Made Crude Oil Heater 


Handling thick 
crude emulsions can 
be facilitated in the 
field through instal- 
lation of a field-made 
heater, such as that 
illustrated. The 
shown is 
placed in the 
between 


heater 
flow 
the 


well and the separa- 


stream 


tor. Production flow- 
ingthroughthe 
heater comes from 
pumping wells. 

The heater itself is 
simply a 14-foot sec- 
tion of ten-inch casing which has been 
both 


section of 


sealed at ends to house a corre- 


sponding eight-inch casing. 
The oil flows through the annulus be- 
tween the two sections of pipe. This an- 
nulus is the 


end, while the opposite end is equipped 


welded closed at fire-box 
with an expansion joint which compen- 
sates for the differences in expasion be- 
the The 
eight-inch the 


tween inner and outer pipe. 


pipe continues through 
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right- 


expansion joint and through a 
angle bend, extending to a point about 
ten feet from ground level. A flat cover 
serves as a shield over the stack to pre- 
vent entry of rain. 

A sheet-metal firebox was constructed 
around the gas burner to protect it from 
wind and rain. The burner is the ordi- 
nary shop-made type, the lip of which 
extends approximately an inch or two 


into the heater. A thermometer mounted 
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into the ten-inch section measures the 
temperature of the oil. A temperature of 
about 70° F. is maintained through 
manual control. 

A swing joint is provided at the ex- 
haust of the heater in order that the 


elevated flow line leading to the sepa- 
rators can expand and contract without 
resultant damage to connections. To fa- 
cilitate flow in extremely cold weather, 
one-half-inch gas line was welded to the 
bull plug at the swing joint. By jetting 
gas into the flow line, the heavy crude 
could be kept moving. 

Cleaning facilities for the heater were 
also provided. Since it is necessary to 
drain the elevated flow line to empty the 
heater, a drain line was installed near 
the center of the heater as shown. This 
line drains off into a sump where the oil 
can be picked up again for reheating. A 
collar and bull plug near the firebox make 
it possible to drain out heavy asphaltic 
material which may adhere to the inside 
heating pipe. This unit has been in op- 
eration for several years, and, according 
to its builders and users, is doing a sat- 
isfactory job. 
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Here’s an unbeatable combination on 


any lease, An Allis-Chalmers Winch 





Tractor and a Power Engine Unit. 




















tlon. 


exas 


nch 





and 
ters 
side 
"on 
lich 
the 
ock 
side 
ich 
and 
init 


10n 





e 4 w%, s : 
# a iP “4 , = a [Aha f : f , rT , 
. | Maintaining More nofitable Production 


The cost of servicing and pumping wells and the maintenance of the 
“a equipment can usually be reduced by the use of Allis-Chalmers Units. 
pa This equipment is designed and built to do specific jobs in the oil in- 
“ dustry. It was not originally designed for another purpose and then 


adapted to heavier work. 


ng 


de There is only one source of engineering, manufacturing, distribution 

and service—The Fred E. Cooper—Allis-Chalmers organization—devot- 
to ing its entire experience and capacity to the production of Power En- 
gine Units, Spudders, Draw Works, Winch Tractors and Skid Winches. 
lis For equipment to maintain more profitable production, ask a Cooper 
‘A Sales Engineer. 
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Quality 
Products 





AUTOMATIC 
% ELECTRIC 
SUMP PUMP 


XL.96 
EJECTOR 





















Penberthy Automatic Electric 
Sump Pumps and Penberthy 
Automatic Drainers (water or 
steam operated) have demon- 
strated their superiority where- 
ever seepage water accumu- 
lates. Simple rugged design— 
copper and bronze construc- 
tion throughout. 

Penberthy Automatic Injectors 
assure an uninterrupted supply 
of feed water to oil field boilers 
at minimum cost. Reliable 
under most severe operating 
conditions. 

Penberthy Ejectors use the 
power of steam, air or water 
under pressure to lift liquids. 
No moving parts—no lubrica- 
tion. Also used as water 


heaters. PE al 


PENBERTHY INJECTOR CO. 


Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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now ro—Build Adjustable Line Supports 


The danger of leak- 
age or outright fail- 
ure occurring in high 
pressure lines or as- 
semblies not ade- 
quately supported is 
particularly acute 


when such lines are 
subjected to constant 
and damaging vibra- 
tions. Generally, on 
a more or less per- 
manent installation, 
it is not too satis- 
factoryto use wooden 
blocking as supports, 
and in addition, it is difficult with blocks 
to obtain the exact height desired for 
each support point. One company, con- 
fronted with the need of such supports 
on high-pressure lead lines and pressure 
regulating assemblies, designed and built 
up a number of inexpensive adjustable 


Made 


the typical jack ° con- 


screw jacks. principally of sal- 


vaged materials, 
sists of a short length of heavy tubing, 
to the 


square 


bottom of which is welded a 


base plate, and to the top of 


which is welded a heavy nut, the latter 
being of a size ranging from. three- 


fourths- to one-inch size. A threaded 





stud of similar size, to the top of which 
is welded a short, cutout section of pipe 
to serve as the yoke into which the sup- 
ported line is cradled, then is screwed 
down into the nut. A jam nut may be 
run on to the stem also, if desired. Any 
length jack body or stud may be em- 
ployed, such dimensions being dependent 
upon the size, type of line, and distance 
above ground it is to be supported. 

The high piping assembly 


illustrated is typical of the type of use 


pressure 


to which the jack is adaptable. After the 
unit is spotted beneath the pipe fitting, 
a pipe wrench may be used to turn the 


@ BOWEN REMOVABLE & 


SWIVEL ROPE SOCKETS 


line or melting the babbitt. 


Also made in other popular sizes. 





FOR SWABBING AND BAILING 


These handy rope sockets prevent a fire hazard as they can be babbitted 
away from a well. They can be removed from the line without cutting the 


The split liner type allows the babbitted line to pass through the Inner 
Assembly of Bowen Automatic Line Wipers and the solid liner in the 
other model will pass through the crown blocks. 


Both models may be fitted for 42”, 9/16” or 56” line and are 152” O.D. 
Connection is 1-1/16” O.D., A.P.I. Sucker Rod Pin. 


Complete instructions are furnished with each socket. Catalog with 
detailed information will be furnished promptly when requested. 
See Bowen Co. of Texas’ Section 1948 Composite Catalog. 


Through Supply Stores anywhere in the U.S.A. 


Office: 2429 Crockett St., P. O. Box 1025, HOUSTON 1, TEXAS, Phone A. 8-4568 
Odessa, Texas, Phone 789—Oklahoma City, Phone 6-8087—Midland, 








Split Texas, Phone 1439—Houma, La., Phone 6709 Solid 
Liner Liner 
Type Type 
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body until the yoke makes contact 
Minor adjustments in level easily are 
made after the assembly is completely 
made up. This type unit is 100 percent 
salvageable for re-use elsewhere if and 
when the initial installation is dis- 


mantled. 


HOW TO— : 
e e ee es drilled 11 times more hole per set of blades | 
Make Sale ill Device 4 than conventional type drag bits 


. > 
To eliminate hazards involved in fill- | . d e increased drilling speeds by 33 1/3% 
ing the radiator of a vertical engine a Ls reduced bit costs over 50% 
icl ight be 1 se on a pumping : ; 
which migh ye In use on I ping es) 5 reduced roller bits used by 60% 








lease it has been found advantageous to 
rig a device which permits the operator 
to fill the radiator while standing on the 
floor. The radiator fill pipe of these 





It sounds unbelievable, but it’s true. 





= A major seismograph party got these ! 
j re 
ue results with Hawthorne Replaceable 
V eC 

be Blade “Rock Cutter” Bits in a six-month 
ny 
wl comparative test with conventional type 
ent it 
ce | ‘ ‘ : 

se drag bits. Complete details will be 
bly ; 

‘ furnished on request. 
ise 
the 
ng, oes = 
i Of course, conditions vary. Your re- 


sults may differ from those of this oper- 
ator. You can be sure, however, that 


you will cut drilling costs and increase 





drilling speed when you use Hawthorne 


engines is located about six feet from 
the floor level, necessitating the operator 


Bits. Every operator who has tried them 
climbing above the floor and running 
the risk of slipping on icy steps or has found this to be true. 
guard rails. On the suction line to the 
engine circulating pump a nipple, ell Patents Pending 
and swedge nipple are placed, forming Hawthorne Replaceable Blade “Rock 
a takeoff for locating the filling tank. 
Next an ell is placed on the swedge 
nipple. A short nipple, quick closing 
gate valve, short nipple and the filling 


Cutter” Bits are available in a range 


of sizes to fit any drill. For complete 
tank are then mounted on the ell. ] 
-The radiator flow line is then brought Hawthorne 


to the top of the fill tank. To fill the Replaceable Blade 
Rock Cutter Bits 


information, write for our bit catalog 


radiator the pumper needs only to pour 


today. 


fluid in the fill tank, open the gate valve 
and the pump suction will pick up the 
fluid. When the radiator is full the 
fluid will start flowing back through 


the overflow line to the fill tank. Anti- | "Fe WIHOGRNE 
freeze tests may also be made from the CE. EB PY yf, | xs 
' P.O. BOX 7299 HOUSTON 8, TEXAS INC. 
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How ro—yimplily Installation of Well Recording Meters 


Instead of attempting to fabricate spe- 
cial bases or racks on which to mount 
recording meters at each well, one com- 
pany operating in the Rocky Mountain 
area has devised a simple, inexpensive 
support that can be constructed and set 


up in a very short while on any well 
equipped with the common type of 
guard rail enclosure. Attached to the 
bottom of the meter case is a single 
length of two-inch pipe, to the back side 
of which have been welded two pairs 
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PRODUCTION TOOLS 
at your 


D + B and CONTINENTAL SUPPLY STORES 


AGE “TENSION TYPE” Production 

Tools—Tubing Anchors, Tubing 
Drains, and Sucker Rod On & Off Attach- 
ments—are available in the Mid-Continent 
through your nearest D+ B and Continental 
Supply Stores. Check these new Tools. Get 
the full story on how Page Tools can cut 
production costs by keeping tubing in the 
hole longer! 


PAGE TOOLS ARE /l/12/‘01/1 
ee de 


TYP! B ANCHOR for ROD PUMP STRINGS Page 
Type ‘B’ Tubing Anchors set hydrostatically as the 
well pumps up! 
TYPE ‘ ANCHOR for MAIN AND PARALLEL 
STRINGS: Page Type “C’’ Tubing Anchors embody the 
same operation advantages as the Type ‘'B’ plus a 
special design for anchoring both main and parallel 
strings ! 

DRAIN AND BUMPER SUB COMBINED: Page Combin- 
ation Tubing Drain and Bumper Sub affords a means 
of draining the tubing above the pump and can also 
be used as an effective up-jar! 

ON & OFF ATTACHMENT for SUCKER RODS: Page's 
unique On & Off Attachment joins sucker rods to 
pump after tubing run-in—releases quick whenever 


desired! 
FIELD RECORDS PROVE... 


. .. that anchoring the Page Way increases 
pump efficiency and decreases equipment wear 
—visit your nearest D-+-B Pump Store or Con- 
tinental Supply Store — find out how Page 
‘Tension Type’’ Tools can help you! 


Mid-Continent Distributors 
D+8B Division—Emsco Derrick 
& Equipment Co., 
Garland, Texas 
The Continental Supply Company 
Dallas, Texas 


of angle iron clips. These clips are posi- 
tioned to match the two horizontal rails 
of the guard surrounding the wellhead. 
Given the dimensions and distance be- 
tween these rails, the company welder 





easily can make up the support in the 
shop or in the field. A single bolt run 
through matching holes in each of the 
clips secures the unit to the guard rail. 
If such guard rails are made up to a 
standard size, with dimensions and size 
of pipe used identical in each installa- 
tion, the simple meter mounts can be 
made up in advance, greatly facilitating 
the interchange of meters and installa- 

tion of new meters on newly completed © 
wells. 


HOW TO— 


Install Blowdown Box 


Neatness around the separator and 
tank farm is desirable not only for the 
sake of good housekeeping itself, but for 
the reduced fire 


hazard and increased 
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safety of the men who must work 1 
the area. 

One major oil company makes it 
practice to install beside high pressure 
separators a large rectangular steel blow- 
down chamber into which blowdown 
lines are connected. Built from material 
recovered from salvaged steel tanks, the 
box is entirely enclosed except for a 
drain line on the bottom which allows 
oil and water to drain into a common 
waste line, and a hinged cover which can 
be opened for inspection purposes. The 
chamber is inexpensive to build, takes up 
little space at the site of the battery, and 


is easily moved. 


HOW TO— 


Actuate Pump Controls 


The delay and inconvenience of start- 
ing and shutting down an electric pump 
which transfers tank 
bottom drainings 
from the sump to 
the water purifying 
and treating plant 
can be eliminated 
with an automatic 
device, most of which 
is standard and read- 
ily obtained from 
supply stores. The 
type of float, how- 





ever, which _ starts 
and stops the motor is frequently made 
by mechanics in the machine shop, 
many of which operate with greater 
efficiency than others. 

One type which is trouble-free and 
operates to the satisfaction of the em- 
ployes is made by forming a rectangular 
box, approximately 12 x 14 x 4 inches, 
from stainless steel sheets, securely 
welded air tight. Across the top of this 
float is placed a cross-bar having a 
center for 


threaded coupling in the 


attaching a one-half-inch pipe long 
enough to extend upward to a latch. 
This latch is connected to the electric 
switch which opens and closes as the 
float rises and falls on the surface of 
the liquid. 

Across the corner of the sump, two 
supports are bolted which carry three 
pipe guides, one in the center for the 
half-inch switch actuating rod, or pipe, 
and the two on opposite sides as guides 
for the float which is connected loosely 
by holes in each end of the cross-bar 
to prevent twisting caused by the wind 
and eddy currents in the liquids. 
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YOU GET 4-WAY SAVINGS 
WITH VICTAULIC COUPLINGS 
AND FULL-FLOW FITTINGS!... 


1. TIME—faster, easier assembly 
of any piping system... because 
you can button up 2-bolt Victaulic 
Couplings in just a few turns of 

a standard T-wrench. Easier, 
faster repairs and salvage, too. 


2. LABOR—no specially trained or 
skilled labor is needed when you 
lay pipe lines the fast and easy 
“Victaulic way.” 


3. MATERIAL—when repairs are 
needed, you can simply unbutton 
Victaulic Couplings and “lift out” 
any fitting or pipe length without 
backing off adjoining sections, 
without damage to pipe ends or 
fittings. 


4. OPERATION —the wide, 
sweeping turns and true circular 
inner walls of Victaulic Full-Flow 
Fittings increase pipe-line delivery 
and lower pumping costs. 


FOR A 5th SAVING—use our “VIC 
GROOVER.” It grooves pipe ends 
twice as fast with half the effort 
of ordinary pipe threaders. 


COMPLETE DETAILS are yours 

for the asking. Write today for 
Victaulic Catalog and Engineering 
Manual No. 44... and for “‘Vic- 
Groover” Catalog No. VG-47. 







Sizes—%" 
through 60” 





FOR FULL ECONOMY...MAKE YOUR PIPING SYSTEM ALL VICTAULIC! 







SELF-ALIGNING PIPE COUPLINGS 


| 


EFFICIENT FULL-FLOW FITTINGS 


VICTAULIC COMPANY 
OF AMERICA 


30 ROCKEFELLER PLAZA, N. Y. 20, N.Y. 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Cal. 
Victaulic Co. of Can. Ltd. 200 Bay St., Toronto} 











For Export outside U.S. and Canada: PIPECO 
Couplings and Fittings - Pipe Couplings, Inc., 
30 Rockefeller Plazo, New York 20, N. Y. 







Copyright 1949, by Victanlic Co. of Americs 
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SAND PUMPS 


Standard Clean-out 
Tool for 25 Years 





Check any oil field in 
the world where sedi- 
ment or sand is met with 
and you'll find Miller 
Sand Pumps and Bailers 
are standard .. . leader- 
ship earned and held by 
continuous improvements 
during 25 years of service! 

The Miller Sand Pump 
is made in Regular and 
Heavy Duty types in sizes 
listed below. Lug type 
Chisel, Sand and Bailer 
Bottoms are easily inter- 


changed. 


Threaded Chisel and 
Sand Bottoms can be sup- 
plied, to permit larger 
pieces of sediment to 
pass, and pump to be 
dumped without remov- 
ing bottoms. Tool Pin 
bail allows tools and sand 
pump to be run on same 
wire line when desired. 





Write for new descrip- 
tive price list on Miller 
Sand Pumps and Bailers. 
See Composite Catalogue 
page 2666 for details. 


SAND PUMP AND 
BAILER SIZES: 


Outside 
Diameter 


242” 
stad 

342” 
44” 





Lengths 
20 feet 
25 “a 
30 “a 


Special Sizes 
and Lengths 
to Order! 


EXPORT OFFICE 
30 Rockefeller Plaza 
New York 20, New York 


MILLER 


oat oF 


Box 4516 


SAND PUMP 


1524 $. £29 
OKLAHOMA CITY 9, OKLAHOMA 
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HOW ro—Pump Water 


drills well 


the 


One the water 


the lease 


company 


for near first well to go 
on the pump so it can be operated by 
the After 


rods are run into the water well, a beam 


same _ unit. the tubing and 


is fastened to the sampson post of the 
pumping unit with a hinge as shown, so 
that it can swing up and down. 

The front end of the small beam is 
fitted 
polish rod. A short chain is fastened to 


with a bridle and clamp for the 
the walking beam of the large unit and 
the other end is looped around the small 
walking beam, A hook and eye arrange- 
ment just above the small beam allows 
hooked off suffi- 


water has been pumped 


the well to be when 


cient This is 
accomplished by standing a plank under 
the beam and slipping the hook out of 
When it to pump 


the 


is necessary 
more hook 


the plank removed 


the eye. 
water, is replaced and 


Well With Oil Unit 









BRAKE 


--- another reason 
why drillers prefer 





LINING 


Standco Brake Blocks are made of cabled cords of long 


fibre asbestos — woven solid and reinforced with bronze wire 


to prevent pulling loose on the belts. They will not burn or 


smoke or score brake rims. 


More deep wells have been drilled with Standco than 
with all other blocks combined. It’s your answer for 


low-cost hole-making. 


STANDCO BRAKE LINING COMPANY 


Factory and General Offices 


2701-2801 Clinton Drive 


Houston, Texas 
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Installing pre-packed magnesium anodes along pipe line right-of-way. 


{> 
-HE cost of corrosion of pipe lines 


and other buried structures to Amer 


ican industry is best evidenced by the 


extensive research study continuously 


under way to combat these losses. 


To prevent the loss of metal and 


structure failure, resulting from corro- 


sion, industry has resorted to insulating 


barriers—paint, cement, asphaltic and 


bituminous compounds or other coat- 


ings on the surfaces of the exposed 


metal. These coating alone are com- 
pletely effective only when perfectly ap- 
plied and maintained, and pipe lines 
under several feet of cover are, of 
course, inaccessible for maintenance or 
replacement of the coatings. Any pin 
holes, flaws or breaks in the barrier film 
resulting from back-filling, soil stress or 
normal deferioration may concentrate 
the normal corrosion activity of a large 
thus leading 


area at these “holidays,” 


to rapid penetration of the metal at 


these exposed areas. 


Mechanism of Corrosion 


The mechanism of corrosion has been 
established as electro-chemical in nature 


with reactions occurring between metal 
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By K. D. WAHLQUIST 


Manager, Southwest Division, 


T 


Electro Rust-Proofing Corporation 
Dallas 





THE AUTHOR recommends practices 
which not only isolate corrosive cur- 
rents from distribution systems, but 
which are also effective in prevent- 
ing corrosion loss to station mani- 
folds and pipe networks, as well as 
the service systems at company camp 
installations. 








surfaces and chemicals in the soil or 


water in contact with metal surfaces. 


\reas of differing electrical potential to 
ground occur over the metallic surface, 
anodes and cathodes, 


acting as local 


while the soil or water in contact with 
the metal surface acts as an electrolyte. 
\s a result of this, current flows from 
through the soil and 


the anodic area 


back to the cathodic areas and metallic 





ions are released in the solution at the 
anode, resulting in rust and pitting. The 
stopping the t 


possibility of escape of 


metallic ions by electrically preventing 
the flow of current from the metal was 
first 1824 by Sir 
Humphrey method, 


demonstrated in 
Davy.’ This now 
known as cathodic protection, has been 
developed until it is today recognized 
as one of the most satisfactory and eco- 
nomical methods of preventing the cor- 
resion of steel in contact with water or 
soil, especially when used in conjunc- 


tion with paint or other coatings. 


Correlating Committee 


The simplicity and direct effectiveness 
of cathodic protection in preventing cor- 
rosion losses and reducing maintenance 
costs has resulted in wide acceptance 
and use of this method in prolonging the 
submerged metal 


life of buried and 


structures. A Correlating Committee? on 
Cathodic 


lished by 11 nation-wide’ organizations. 


Protection has been estab- 


These include the Association of Amer- 


ican Railroads, American Gas Associa- 


Petroleum Institute, 


Works 


American 


Public 


tion, 
\merican Association, 
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American Water Works Association, 
Edison Electrical Institute, International 
Municipal Signal Association, U. S. In- 
dependent Telephone Association, Bell 
Telephone Companies, Western Union 
Telegraph Company, and National As- 
sociation of Corrosion Engineers. The 
basic objective of this committee is to 
promote better understanding of cath- 
odic protection and to obtain the needed 
cooperation among operators of all 
types of corroding structures in its bene- 
ficial application. 


Its Application 


Cathodic applied by 
burying an auxiliary anode as a substi 
tute for the local anodes on the metal 
surface to be protected. The auxiliary 


protection is 


anode may be energized by an external 
source of direct current such as recti- 
fiers, motor generators or wind chargers, 
or may furnish its own current as an 
anode composed of a metal higher in 
the electro-motive series than the metal 
to be protected. In either case the elec- 
trical energy is supplied by the auxiliary 
anodes at sufficient electrical pressure 
to prevent the flow of current in the 
local cells on the protected metal sur- 
face. With the flow of current stopped 
the protected 


local anodes on 


at the 
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Oil-immersed cathodic protection rectifier. 


structure, the escape of metallic ions is 
transferred to the 
which may be replaced easily and eco- 


auxiliary anodes, 
nomically as they are expended to pro- 
tect the structure. 

Cathodic protection is used to police 
the holidays which develop in various 
coatings to pipe lines in contact with 
the soil. Although the oil-drying type 
of paint is usually quite thin and per- 
meable to moisture penetration, it is 
fairly effective in reducing current den- 
sity requirements for protection. The 
coal tar enamel and asphaltic type coat- 
their imperviousness 
electrical resistance, 
and resistance to the hydroxl ion con- 
centration developed at the metal sur- 
faces, are effective in reducing the cur- 
rent requirements. The same reduction 
in current density requirements for steel 


ings, because of 


to moisture, high 


submerged in aqueous solutions through 
the use of efficient coatings has been 


shown by L. P. Sudrabin.* The combi- 


nation of applied coatings and cathodic 
protection should be considered in es- 
tablishing the most satisfactory protec- 


tion procedure on new structures. In 


the case of existing pipe lines, which 


were not coated when installed, eco- 


nomic considerations may indicate the 


use of cathodic protection alone. 
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Sufficient direct current must be 


Sup- 
plied to lower the potential to ground 
of the protected structure, and where 
considerable current is required, a rec- 
tifier or other source of impressed cur- 
rent is used. This is done by connecting 
insulated the 
positively to the ground bed anodes and 
negatively to the pipe line. Ground bed 


anodes may be of scrap metal, such as 


wires from power source 


pipe, rail or of graphite. Where lower 
values of current are required, galvanic 
anodes of magnesium, aluminum or zinc 
may be buried in the ground and con- 
nected to the insulated lead 
Prepared chemical backfills are 
usually provided the galvanic 
anode to reduce anode to soil resistance, 
as the difference in closed circuit poten- 
tial between the galvanic anodes and the 
steel structure does not exceed one volt. 


pipe by 
wires. 
around 


The source of current and type of anodes 


to be used is determined from condi- 


tions such as soil resistance, total cur- 
rent requirements and availability of 
power lines to selected ground bed sites. 
The recent development of more effi- 
cient magnesium alloys for galvanic 
anode use and the availability of these 
alloys in shapes and forms suitable for 
this use represents a major contribution 


to the industry. The low electro-chem- 
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Since 1871 Bovaird has been ridin’ the range of 
the oil industry roundin’ up the best brands of 
drilling, producing, pipeline and refining equip- 
ment made. Proof of Bovaird’s long experience in 
the supply business is the Top Quality Products 
found on their store shelves. 





Bovaird’s complete stock saves you valuable time 

by giving you one-stop service. Bovaird stores 

are conveniently located throughout Illinois, Kan- 

sas, Oklahoma and Texas — all maintained by 

experienced personnel who will help you select 
OFFICES AND STORES the proper equipment for your job. 


ILLINOIS—Clay City, Grayville, Salem 
KANSAS—Chase, McPherson, Pratt, Russell, 


Wichita 4% yg iam F “by 
OKLAHOMA—Duncan, Oklahoma City, we. Uy Spoon Tsevntr0 


Pauls Valley, Sapulpa, Seminole 
TEXAS—Borger, Dallas, Odessa, Pampa 





ical equivalent, high driving voltage and 


freedom from polarization 
magnesium anodes furnishes a depend- 
source of at low cost for 


able power 


many installations. 

Where cathodic protection is applied 
to a pipe line in an area where other 
metal structures are present, some of 
the current may enter foreign structures 
If this 


drained 


occurs, the current must be 
back to the 


between the 


power source by 


drainage bonds foreign 


structure and the protected structure 


Resistance bonds limit the current drain 
and therefore the current pickup on the 
foreign structure. Where this possibility 
exists, the owners of the other structures 
in the area should be consulted and a 
cooperative study made of the problem. 
Very often cathodic protection of neigh- 
boring structures is undertaken as a 
joint project usually resulting in a more 
economical installation for all structures 


involved. 


effects, of 





To design an etfective cathodic pro- 


tection installation, and determine its 


cost, it is necessary to consider all fac- 


involved. Considerable data are 


tors 


obtained by electrical tests with instru- 


ments designed for that purpose and re- 
quiring special knowledge for their op- 
eration. Further, to interpret the data 
obtained from the tests requires special- 
ized knowledge and experience. The in- 
vestigation, engineering and supervisory 
part of the 


costs are usually a small 


cost of protective measures and 


total 


ordinarily are less than the savings ef- 


employment of inexpe- 
The 


vary due to many factors such as pipe 


fected by the 


rienced personnel. total cost will 


size, effectiveness of coating, soil re- 


sistance and availability of electrical 


current. Pipe to soil potential readings, 


current measurements and_ soil resist 
ance readings are usually taken at fre- 
quent intervals on the structure. Data 














Oil-immersed rectifier installation for cathodic protection of pipe line. 
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leak 


if available, and a corrosion profile map 


obtained, correlated with records, 


are used in the determination of the 


amount of current to protect the pipe 


line along with anode locations. Expe 
rience accumulated by the corrosion en- 
gineer in installing previous applications 
is most valuable. 

There are consulting and service o1 
ganizations available to provide survey, 
design, material and installation on catl 


odic protection Systems. The economies 


to be realized through the use of the 
experience and installation procedures 
obtained from many applications in the 


field is indicated by the increasing use of 
these services by many of the major oil 
and gas pipe line owners who previously 
have been designing and installing thei 
this 


been found possible to put more miles 


own applications. In way it has 
of pipe line under protection each year 
than would be possible with the limited 


labor 


available for this work in most pipe line 


technical, supervisory and force 


companies. 


Scope of Applications 


The scope of cathodic protection ap 
plications is being extended to oil, gas 
pipe 


systems, oil 


and water transmission lines, gas 


and water. distribution 
storage tank bottoms, open top condens 
tanks 


water 


ers, lead-sheathed cables, storage 


and treatment equipment in the 


and sewage industry, and to steel pil- 
ings, docks, ship bottoms and other 
structures in contact with sea water. A 


particularly interesting application of 


cathodic protection was made in 1947 
to a 30-mile, six-inch section of gas 
transmission line in Michigan. Due to 


immediate requirements for gas service 


and critical shortage of pipe, it was 


necessary to install thin-wall invasion 
pipe with a wall thickness of 0.101 inch 
It was obvious that the thin-wall pipe 


provided no corrosion allowance, and it 


was imperative that the line be fully 
protected against corrosion. The line 
was coated and wrapped, but with a 


coating which provided only fair dielec 
tric strength so that the current re- 
quired was somewhat higher than had 
a more resistant coating been applied. 
A survey has been made to determine 
the corroding areas and the current re 
quirements for protection, and 17 pounds 
of packaged magnesium anodes were in- 
stalled at 1000-foot 


pipe line except in urban districts and 


intervals along the 


at river crossings. A total of 231 anodes 
was installed with an average spacing 
of 690 feet. The current output per anode 
0.040 which indicates 


averaged ampere 
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Yes, a “Caterpillar” Diesel laying pipe with a 
Trackson Pipe Layer is as natural as a hen laying 
eggs... there just doesn’t seem to be any better way. 

The Latex Construction Co., one of the largest 
contractors in the business, owns a fleet of forty- 
eight of these handy huskies, with sidebooms and 
bulldozers designed and matched to work with 
them at top efficiency. 

The pictures show a few details of a Latex 
operation—laying a 20-inch pipe between Beau- 
mont and Houston for the Texas Pipeline Company. 

Said an old-timer on pipeline construction: 

‘Caterpillar’ Diesels have everything it takes for 
putting pipe in fast, right and profitably. For clear- 


ing right of way to powering ditchers, to moving 


ILLAR / 


REG. U.S. PAT. OFF. 


ENGINES ° TRACTORS 


OR GRADERS 
DIESEL santumoviNG EQUIPMENT 


“Wherever there are pipeline projects & 
there are ‘Caterpillar’ Diesels’ 


material, to stabbing, cradling and laying pipe, to 


backfilling and cleaning up, you can count on these 
dependable machines staying on the job till it’s 


done—twenty-four hours a day if necessary.” 


CATERPILLAR TRACTOR CO. © PEORIA, ILLINOIS 




















a useful life of 20 years or more for 
this installation. A total of 9.0 amperes 
was delivered by the anodes for an 
average current density of 1/3 milliam- 
pere per square foot of coated pipe. The 
line was electrically isolated at each end 
and a survey made 90 days after in- 
stallation showed that the pipe to soil 
potential throughout this length had 
been brought up above the accepted pro- 
tective value of —0.85 volt to a Cu/Cu- 
SO, reference electrode. Cost of the 
cathodic protection for this 
average about $11 per mile per year. 


line will 


Effect of Coatings 


As as example of the effect of coat- 
ings on over-all costs, a recent appli- 
cation to a six-inch proudcts pipe line, 
where current requirements were greatly 
reduced by an efficient coating, cathodic 
protection again using 
packaged magnesium anodes at an indi- 
cated cost of approximately $1.66 per 


was obtained 


mile per year. 

The successful application of cathodic 
protection to the underground piping in 
an entire municipality was made at Lake 
Jackson, Texas,* in March, 1946. The 
city of Lake Jackson was built almost 


About 
the 
Meailbey 





K. D. WAHLQUIST attended 
Washburn College at Topeka, 
Kansas, entered the Army, and 
upon his discharge in 1918 joined 
the staff of the division plant en- 
gineer for Western Union Tele- 
graph Company, Omaha, Neb., 
where he spent considerable time | 
on the mitigation of corrosion on 
underground lead-sheathed cable. 
He served on electrolysis commit- | 
tees in Omaha, Kansas City, Mo.; | 
Des Moines; Denver, St. Paul, | 
and Duluth, Minn. He was with | 
Dow Chemical Company in field | 
development of magnesium an- | 





odes for cathodic protection from 
October, 1945, to June, 1947. He 
is now Southwest district man- 
ager for Electro Rust - Proofing 
Corporation with headquarters at 
Dallas. 
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Multi-meter for electrolysis and cathodic protection testing. 


overnight to provide housing for work- 
ers in nearby war production plants. 
Sewage and utility piping was laid dur- 
ing 1941 1942, three 
years corrosive soil 
couples between mains and galvanized 
service resulted in 18 leaks in 
water service piping being reported in 
about three months. Pipe to be placed 
under protection included 34-inch bare 
galvanized water service lines, coated 
and wrapped steel 4- to 6-inch gas 
mains, and 3%-inch gas service lines with 
bell- 
that 
only the joint to which the service line 
was attached would be affected by cath- 
odic protection. The two systems were 
electrically connected through the water 
heaters in each house. 


and within 


conditions 


and 
and 


lines 


all-welded joints. Because of the 


and-spigot joint it was assumed 


Design Factors 


Design factors included: (1) average 
soil resistivity; and (2) area of steel 
pipe to be protected and current density 
requirements to protect the unit area 
of steel in the given environment. Soil 
resistance measurements made with a 
Leeds-Northrup Soil Bridge and spe- 
cially designed electro-prod rod showed 
a range from 500-2500 ohms/cm® in the 
represented areas of the town. From 
previous experience in the area, it was 
estimated that one milliampere per 
square foot of steel surface would be 
required for protection. 

A pipe to soil potential and current 


output survey made after the anodes 


were installed showed that within a 
week after the job was completed the 
water and gas service lines in the area 
of the cathodic installation were under 
complete protection, and since comple- 
tion of the work, not one new leak has 
appeared. The average pipe to soil po- 
tentials, as measured at each meter at 
the time of the preliminary survey in 
April, 1946, was —0.681 volts and after 
installation were —0.910 volts, in April, 
1946, and —0.861 volts, in May, 1947, 
with the latter survey made during a 
long period of excessive dryness. During 
the short three-month intervals in which 
leaks occurred, repair costs amounted 
to almost one-half the cost of the cath- 
odic On this 


basis the cost of cathodic protection will 


protection installation. 
be saved many times during the indi- 
cated 7-10 year life, based on average 
current drain of 90 ma. for the 16 pound 
anodes installed. 

A number of installations have been 
completed during the past year for com- 
plete gas distribution systems in cities 
and towns in Wisconsin, Iowa, Ne- 
braska and South Dakota where leaks, 
due to penetration of the distribution 
piping by corrosion, had resulted in an 
alarming loss of gas. Installation prac- 
tices on gas distribution systems in- 
clude effective isolation at the border 
stations and at the meters at each servy- 
ice to reduce total current requirements 
and restrict protection to the gas sys- 
tem. Costs vary due to soil resistance, 
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NATIONAL 
AMLESS 


... the most widely specified 


of all oil country goods 


It’s like the use of any good tool—as a job grows 
tougher and costs mount upward, the more you 
congratulate yourself on an initial stand for de- 
pendability. Probably nowhere are dependable 
tools more important than in the Oil Industry, 
especially in drilling, casing, and tubing the 
deeper wells where failure may be very costly. 

Pierced from a solid billet of steel, NATIONAL 
Seamless drill pipe, casing and tubing have no 
welds . . . no line of potential weakness. They are 
absolutely seamless from end to end. 

Improved both in steel composition and physi- 
cal properties, NATIONAL Seamless Tubular Prod- 
ucts have the same uniform wall strength and de- 
pendability throughout. Thus, you get quick, easy 
stabbing, smooth make-up and tight joints. 

For the latest information on NATIONAL Seam- 
less Drill Pipe, Casing, and Tubing, write Nation- 
al Tube Company, Frick Building, Pittsburgh, 


Pa. Ask for Bulletin No. 15. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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(Courtesv Federal Tele phone & Radio Corporation) 


Cathodic protection power supply rectifier. 


pipe cover, and etc., and range to $1.5 


per year per service, for bare pipe 


Summary 


Since the first application of cathodi 


protection more than a century 


there has been a continuing investiga 


tion and improvement of methods, ma 
terials and equipment for its application 
In recent years the acceptance and thx 
the has been extended 
to many Mudd?* stated that, 


factor in the 


use of process 
industries 
“Corrosion is the prime 


cost of line pipe service.” Cathodic pro 


tection properly applied and_ efficient 
coatings, or a combination of both, may 
be used to reduce the serious dollar cost 


of corrosion to buried and submerged 


The 
method of 


metals. successful advancement of 


this corrosion mitigation of 


buried and submerged structures is 
proven by its wide acceptance and use. 
the 


and 


Coating materials for control of 


corrosion on_ buried submerged 
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alone are not sufficient, but 
with 


cathodic 


Structures 


used in conjunction properly en 


gineered and installed prote 


tion are effective and reduce over-all 


costs 


maintenance 


For the successful application of cath 


odic protection, considerable specialized 


knowledge and experience is required 


for economical design and installation. 


In view of the favorable cost and per- 


formance data ‘available, management 
would be well advised to provide funds 
to engineering and operating depart- 
ments for placing underground plant 


equipment under cathodic protection as 


rapidly as possible 
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Corrosion Characteristics 
Of Concrete River Clamps 


Examination of pipe lines in the “bi 
20 inches in diamete 
that 
be taken to 


inch” class, that 1s, 


or larger, indicate certain precau 


tions must prevent eacl 
clamp from developing a site for aug 
Unless the 


the 


mented corrosion wrap 1s 


doubled or trebled in area covered 


by the clamp, the slight movement of 
pipe will eventually break the protective 
the edge of the 

| 


metal in a narrow 


coating at weight, ex 


bare Strip 


posing 


which sometimes extends one-fourth the 


circumference of the line. Even if the 
line carries cathodic current, the bare 
spots may corrode rapidly, and leaks 


develop although the remainder of the 
line is still adequately protected. 

chafing on clamps 
both high 


+ 


reciprocating Com 


Instances of edge 


been noted on pressure 


Nas 
gas trunk lines, using 
where thre 


pressors, ind On oil lines 


throughput is pressured with plunget 


The 


prevalent where the usual river crossing 


pumps. chafing was found more 


manifold with multiple branches is em 


ploved. The sudden change in direction, 


together with the change in pipe diame 
Ler. seeined to. set up reflecting areas 
where the effect of pulsation or—as one 
engineer postulated—the actual expan 


¢ 


sion of the pipe diameter unde pressure 


surges, furnished impact or increased 
pressure at the area between pipe and 
edge of the clamp 

Another failure noted in some con 


crete clamps is the formation of trans 
verse fractures along the lines of buried 
reinforcing steel. Water invades the ma 


through and if carrying 


The 


thus formed, being confined within the 


terial pores 


oxygen, soon attacks the steel rust 


pores of the matrix material, cannot 
escape, and swells, eventually develop 
ing pressures which split the weights 


and in some instances even break in ten 


sion the bolts uniting the clamp halves 


Where the weights are precast and 
assembled in the ditch around the pipe, 
coating with melted coal tar or othe 


water sealant even if no other binder be 
present, is found to shut out the water 
which otherwise might infiltrate. Use of 
areas on the 


filled 


bolted into 


bolts within countersunk 


recesses to be with 


weights, the 


hot tar after the clamp 1s 


place, also adds to bolt life. 


Interlocking clamps, put together on 


the pipe without bolts, were found intact 
several breaks in 


on examination, but 


the pipe wrap, caused by dragging of 
the upper half of the weight while being 
placed, were the causes of incipient cor- 
rosion failure. 
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A SURVEY of preliminaries necessary be- 
fore beginning construction indicates many 
ways in which a pipe line company can fail 
to take every advantage of conditions, and 
thus involve itself in needless expense. The 
author lists the more frequent shortcom- 
ings, and then provides a catalog of factors 
which should result in economical and ex- 
peditious construction. 


A FEW years ago the cost of short 
main extensions was not considered a 
very important matter in the general 
operations of a gas distribution system. 
A few laborers with picks and shovels, 
a small truck or a team, a welder, and 
the job was done and the cost was not 
excessive. That was before World War 
II and before recent radical adjustments 
and readjustments in our general atti- 
tudes and methods of doing things as 
well as in our modes of life. That was 
before laborers were paid time and one- 
half and double time, and before many 
other conditions that today confront the 
pipe line industry. 

The laborer is worthy of his hire, and 
is worth all he gets if his work is prop- 
erly directed and supervised and he per- 
forms it well. If he doesn’t earn his 
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J. Y. WHEELER entered the natural gas business after 
a successful career as a contractor and publisher. He con- 
structed and operated the first natural gas lines and 
plants in Garvin County, Oklahoma. In 1927 he sold his 
properties to the Lone Star Gas Company of Texas and 
has been associated with that company ever since. He is 
company superintendent in Oklahoma and supervises 
distribution operations in 28 towns in southern Okla- 
homa. His wide experience in public utility construction, 
operation and personnel matters qualifies him as an au- 
thority on how to cut pipe line extension building costs. 
















Good and appropriate construction equipment is essential for economical construction. Powerful 
ditch diggers now take the place of manual labor in laying short gas line extensions on many lines. 


wage, it’s usually the fault of those 
charged with the responsibility of plan- 
ning and directing his work. 

Here are some of the things and con- 
ditions that have added to the cost of 
many small projects: 

1. Starting before we get ready. 

2. Starting in a big hurry with no 
plan. 
.Commencing a job with too little 


Ww 


man or machine power. 

Starting a job as an afterthought 
of the foreman and manager when 
they see a surplus of men on hand 
in the warehouse. That sort of 
start is not a planned operation. 

. Waiting until customer pressure 
for a given extension goads the 
management into action. 

6. Failure to look ahead and plan so 


+. 


wn 











that two, three, or four short ex- 
tensions in the same general neigh- 
borhood may be started simulta- 
neously and finished as one opera- 
tion rather than making several 
separate jobs out of them. 

My company is divided into operating 
districts, composed of from one to 15 
towns. The district office is centrally 
located and many of the towns are oper- 
ated from the district office. Where the 
business of an outside town is sufficient 
to justify it, we create a sub-district with 
a sub-district manager in charge. His 
duties are about the same as those of 
the district manager except that he also 
acts as a foreman for his own town and 
other towns which form a part of the 
sub-district. Our heavier working equip- 
ment is kept at the district office, and 
is made available for use in all towns in 
the district. We consider it economical 
to operate the entire district as a unit, 
particularly in laying extensions and 
making replacement of mains. Under this 
system we can train a crew of men better 
and give them wider experience and 
continuous employment. We also find 
that training a small crew and keeping 
it busy is more economical than at- 
tempting to hire what is termed “extra 
help.” This extra help must be trained 
and training costs money. 

The 40-hour week and higher labor 
and material costs have made it neces- 
sary to plan and execute all operations 
in an orderly manner if unreasonable ex- 


Pipe Line Section » 173 








penses are to be avoided. Many in the 
industry are doing things just as they 
were done in the old ten-hour day. In 
every gas rate case I have appeared in 
or read of the “reasonableness” of the 


cost of the plant and all extensions 


thereto have stood out and have had 
much bearing on the final adjudication 
of the rate. A good criterion of whether 
short extension costs are excessive and 
unreasonable—even in the light of pres 
ent conditions—is whether they can be 


When a 


to justify 


justified. company goes into 


court rates, it cannot stand 
entirely on the cost of pipe, or what the 
pipe cost on the ground, or what it may 


have cost in the ground 


Efficient Methods 


Haphazard methods of installation are 
frequent contributing factors to exces 
sive costs ot both long and short exten- 
this in short 


sions. Particularly is true 


extensions 


During the past few years all of us 


have been concerned and harassed be 


cause of material shortages and material 
costs. This is something we cannot con 
trol. Undert 


times find it necessary and profitable 


these conditions we some 


t 
to 


allocate to the more important jobs some 
of the materials that are obtained from 
time to time. This piecemeal allocation 
certainly does not make the cost of a 
given job any less, even though it seems 
the expedient 


expedient. Following 


course, however, 1s bad 1f allowed to be 


come a habit 

The most economical and expeditious 
construction of main extensions will d: 
pend largely upon the following 


1. The installation foreman should be 


V 


n~ 


a man of intelligence, experience, 


ability, and dependability. He must 


know how to handle men. Local 


management has failed to exercise 


enough care in many cases in the 


selection and training of foremen. 
No construction crew, however ca- 


pable the rest of its members, can 


be efficient without proper super 
vision 
Other members of the crew, such 


as equipment operators, welders, 


pipe fitters and other specialists, 


must know their respective jobs. 
Misfits and incompetents should be 
weeded out of the gang as promptly 
as possible. They foul up the effi 
ciency of the crew. Inefficiency 
costs money 


routed te 


An extension should be 


take advantage of all conditions of 


fering the most economical con 


struction. Extensions should always 
conform to system design and good 
engineering principles 

The position of the proposed ex 


tension in streets, alleys and park 


ways in which it 1s to be placed 
must have consideration. Extet 
sions should be so placed as _ to 


afford maximum use of all available 


construction equipment and thereby 


eliminate unnecessary hand labor 


All underground water lines, sant 


tary sewers, storm sewers, light and 


telephone cables in the line of con 
be carefully lo 


struction should 


cated so that they will not be dis 


rupted by the ditching machine, if 


one is to be used 
\ comple te detailed sketch o1 plan 
made for 


This 


of installation should bs 


the installation foreman 


ae 





Laying short line gas extensions in a southern Oklahoma community. Proper planning permits workers 
to place lines under public highways without interrupting traffic or creating hazards to motoring 


public. 
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sketch should show the propert 
line, sidewalks, or curbs, and _ all 
underground and above - ground 


structures. He should check this 


sketch on the ground. 


~ 


Good and appropriate construction 


equipment is absolutely essential 


for economical construction. “Too 
little 


the wrong type of equipment wil 


much or too equipment and 


increase costs. Trucks with winches, 
booms, and backfill attachments, air 


compressors with accessory tools, 


pipe pusher, augers, pipe and cable 
locators, and proper hand tools are 


“musts” for efficient and economi 


cal construction. Many short exten 


sions require as many pieces of 


equipment as some bigger jobs 


especially when pavement or rock 


is encountered 
the iob the 


S. Before commencing 


foreman should check and know 


that all materials required for the 
project are on hand and should ar 
range for the delivery of the ma 
the job at the proper time 


9, Avoid lost motion. Proceed step b 


step with ditching, welding, testing 
painting, laying and backfilling 
10. Service risers should be welded o1 


before the placed I! the 


ditch 


Talnm 1S 


Well-Trained Crews 


Che value of training men, especially 
i supervisory capacities, cannot be over 
emphasized. A good job cannot be done 
by hiring a crew and simply putting th 
trained and 


men to work. They must be 


after they are trained they must be su 


pervised, Not only that, but they must 
be properly trained and properly supet 
vised. Employes are human and must b« 
trained and supervised in a human man 
ner. In this particular, many managers 
and foremen fail 

The careful, efficient foreman will see 
the job through without personal injury 
to his men and without exposing the pub 
lic to hazards that should never be cre 
ated. The 
knows without being told that accidents 


competent, careful foreman 
and personnel injuries add to costs. H« 
also knows they take their toll in public 
disfavor when any segment of the public 
is involved in corporate neglect. 

If pavement is cut it must be promptly 
and properly replaced. If ditches are 
opened they must be properly filled. Nev 
backfills in line of traffic must be tamped 
to avoid sinking 

The sooner it is realized that any ex 
cessive and undue cost of the job has its 
origin in the local management and in 
the improper direction of men, the bet 
If the job 


is done right, it will come out cheaper, 


ter off we are going to be. 


and it will pay dividends in satisfaction 


and service until it wears out 
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GROVE SEPARATOR OIL VALVES 
than conventional Stellite Faced Valves 


ree 
ps 


CHECK THESE POINTS 
OF SUPERIORITY 


Pan 2p e No Seep—No Leak : 
SET IT AND | sET IT » Positive Shut-Off ; 


Grove Separator Oil Valves cut maintenance and replacement e Automatic Pressure 
costs to the bone. On throttling operation with continuous Actuated 

discharge Grove Model 898 Oil Valves have proved vastly ° No Metallic Moving Parts 
superior to any other type valve available. Employing the 
Grove FLEXFLO pressure-balanced principle of operation 





e Resists Sand-Cutting and 


with a closed actuating system which is sealed off from line Wire-Drawing 

fluid, Grove Valves continue to operate efficiently after e Never Fails to Open 

months of constant or intermittent use. They are entirel 

self-compensating for wear, handling even a most a °Hendles Pressures Up te 
! a 10004 and Temperatures 

and abrasive fluids. In the interests of time and cost-saving Up to 150°F 

economy, get the full facts today—wire, write or call your 

nearest Grove engineer. 

GROVE REGULATOR COMPANY 

65th & Hollis Street Oakland 8, Calif. it's A GROVE 

Factory Branches: 3608 Navigation Blvd., Houston, Texas, 1930 W. Olympic Blvd., Los Angeles 6, Calif. —IT’S GOT TO BE GOOD 


SIMPLICITY 
ACCURACY 
SAFETY 
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Pipe Line Calculator 


A CALCULATOR for determining pipe line flows of gas, 
air, oil and water has been developed by Robert M. Hutchison, 
director of research, Houston Natural Gas Company, which 
carries all its values on a circular unit, with a transparent 
lamination which protects scales. The calculator will solve 
problems in high-pressure gas pipe line flow by use of either 
the Panhandle or the Weymouth formula, and low pressure 
gas flow by the use of the Spitzglass formula. 

Pipe line flow of oil is determined with the calculator 
through use of the National Transit formula, for which it is 
calibrated. The device will also correct for the specific gravity 
of gas, and for pressure base in gas problems, as well as for 
interval distribution in high or low pressure gas or water 
systems. 
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The Hutchison calculator is copyrighted, 1947, by its de- 
signer, and is distributed by him. It is made in one size, ten 
inches square, and comes complete with pressure table and 
instructions for its use. Although based on certain assumed 
basic values of specific gravity, atmospheric pressure and 
temperatures, simple algebraic corrections enable ' results 
obtained to be interpreted to cover any given set of conditions. 
Corrections are also given for gravity of oil differing by as 
much as three degrees, Baume, either way from the oil used 
as basis in the formulae. The calculator is accurate within 
the limits of the ordinary slide rule, and is equally useful 
for field and office flow computations of any of the types of 
pipe line throughput. 
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in oil fields— 


IN INDUSTRY—ON FARMS—IN FORESTS 


AND ON THE HIGHWAYS! 


® Pumping “black gold” from the earth 
. . - rushing oil along vital pipe lines into 
storage tanks .. . or providing field power 
for a hundred other jobs—those are just 
a few of the many assignments given to 
Chrysler Industrial Engines or Power Units. 





wane alll a For dependable, economical, Chrysler-built 

power in any industrial or agricultural appli- 

Bee. of 2 aoa neat —— ae cation, see your Chrysler Industrial Engine 

ngine models. Bore ”. Stroke 93”. 2 ° . . 

iekie: tones eal a. "sane agin dealer,—or write for information to .. . 
equipped with truck type clutch housing, 20” 

suction type fan, hot type oil bath carburetor INDUSTRIAL ENGINE DIVISION, CHRYSLER CORP. 

air cleaner, carburetor with built-in velocity 12200 E. JEFFERSON, DETROIT 31, MICHIGAN 


type governor, oil filter with removable type 
cartridge, and 6-volt electrical equipment. Gen- 
erally used in powering snow shovels, industrial 
mobile units, sawmills and air compressors. 





n 


NATION-WIDE 
"SERVICE 


FACTORY - ENGINEERED | 
AND TESTED PARTS WITH 


pre cnliireapeneeagee INDUSTRIAL ENGINES AND POWER UNIT 


WHEREVER YOU ARE 


rv 
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- gh HORSEPOWER WITH A PEDIGREE 
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ss ANSION of the nation’s natural ished projects total 2,184,585 tons, ac report also showed that $289,457,140, o1 
ransmission facilities in order to cording to the survey, and of this, 821 46.3 percent, of that already spent went 


gas 


meet the rapidly growing demands for 


this convenient fuel is being delayed 
principally by shortages of steel pipe, 
according to a survey of natural gas 


pipe line construction made by the Fed- 
eral Power Commission. 

The covered 83 natural 
companies had FRE 
thorization to construct and operate new 
1942, 


the time that present certificate provi- 


gas 


survey 


that received au- 


gas facilities between February 7, 


sions of the Natural Gas Act went into 
effect, and August 31, 1948. A total of 
377 construction projects, involving an 
total $1,158,640, 164, 


were covered by the survey. 


estimated cost of 

By August 31 of last year, 288 of the 
377 projects were completed, leaving 89 
still under construction at that 
Of these 89 that under 
were reported to have experienced de- 
lays. In the the 
delays were attributed to the inability 


time. 
were way, 48 


? 


cases of 38 of these, 
of the various companies to obtain pipe 
The 


dered mainly by delays in securing com- 


remaining ten projects were hin- 


pressors, machinery and other facilities. 
Pipe requirements for the 89 unfin- 


447 tons, or about 37 percent, had been 
August 31. Estimates on 
liveries indicated that the build- 


238.000 tons 


delivered by 
future dk 
nearly 


' 
ers expected to get 


remaining four months in 
1948, about 518,000 tons in 1949, and a 


little over 444,000 tons in 1950. However, 


one large pipe line company could not 
sive a definite delivery date for the 
80,290 tons of pipe needed to complete 


projects, and several other 


me of its 
companies reported that orders for their 
73,405 


had not been placed and accepted. As- 


combined requirements of tons 
suming that deliveries for the remainder 
of 1948 lived up to expectations, these 
89 unfinished pipe lines started the new 
year with 48.5 percent of their total re- 


quirements on hand, with the balance of 


1,125,232 tons, or 51.5 percent yet to 
be delivered. 
Companies reporting to the FPC sur- 


reported that up to August 31 ex- 
the 


amounted to $624,589,278, or 53.9 


vey 
penditures on 377 pipe line projects 
per- 
cent of the total estimated cost, and that 
it would necessitate spending $534,050,- 


886 more to complete them. The survey 


PIPE LINE CONSTRUCTION 


Into projects that were completed by 
August 31, 1948, and the remaining 
$335,132,138 were expended on _ unfin 


The 
pleted projects will represent investments 


amounting to $869,183,024. 


ished construction above 89 uncom 


Besides the pipe line projects now 
under way, FPC had applications on 
October 13; 1948, for 55 additional lines 
yet to be acted upon. Twenty-one of 


these applications were for major proj- 
ects requiring approximately 2% million 
tons of steel pipe. The Commission also 
pointed out in its report that some com- 
panies had placed pipe orders for lines 
on which applications had not been filed. 

Pipe shortages will not confront the 
successful bidder for a 100-mile natural 
Louisiana being 


War Assets Admin- 
The government-surplus line 


gas transmission line in 
offered for sale by 
istration. 
starts near Lake Charles and extends to 
communities of Woodlawn, North 
Tepetate, Lakeside and Chalkley. The 


line is being operated for the govern- 


1 
the 


ment by Union Sulphur Company and 
3ids for 


Feb- 


receives gas from six suppliers. 


this line will be received until 


ruary 10. 


Table includes projects planned, contracts awarded, and spreads or entire projects completed since the last issue of WORLD OIL 


REMARKS 











Daily 
Pipe Capacity 
Length, Size, Barrels 
COMPANY Origin and Terminus Miles Inches Cu. Ft. 
CRUDE OIL LINES 
Atlantic Pipe Line Company Bleck 31 field, Crane County, West Texas to Refugio, Texas 382 10 45,000 
Attock Oil Co., Ltd Balkassar field in Pakistan to the Dhulian-Rawalpindi pipe 
line 4 
Cooperative Refinery Association. | Valley Center, Kansas to Hooser Stat Cowley County, 
Kansas 1() 4 8.800 
1) 8 
Creole Petroleum Corporation Ule tank farm, Lake Maracaibo to Amuay Bay refinery, 
Paraguana Peninsula, Venezuela 155 24 & 26 200,000 
Nederlandsche Nieuw Guinee : 
Petroleum Mij Klamono field to Sorong Terminal on western tip of Nether- 
lands New Guinea 32 8 
Ohio Oil Company East Sparta, Ohio to Canton, Ohio i) 5&7 
Sohio Pipe Line Company Taking up of gathering lines llinois, Indiana and Ken- 
tucky $() 2to4 
Texas Pipe Line Company Patoka, Illinois to Wood River, Illinois 55 22 84,000 
PRODUCTS LINES 
Socony-Vacuum Oil Company, Inc.| Branch extending from Malvern-Binghamton line and 
known as Reading Spur 22 6 


February 1, 1949 » WORLD OIL 


Started by A. C. Holder Construction Co., Tulsa, Okla 
Completion scheduled for end of August, 1949. 


Completed in late 1948. Construction was started in 1947° 
but as delayed by internal difficulties of the country. 


Completed in December by Jayhawk Construction Co 
Great Bend, Kansas. 


Completed in December by Williams Brothers Corp., Tulsa 


Completed in December by company crews 
Sheehan Pipe Line Construction Co., Tulsa, started con- 
struction in January, 1949. 


Started by Somerville Construction Co., Ada, Michigan, 


in December. Will complete February 1, 1949. 


Sheehan Pipe Line Construction Co. started work in 
January and will complete by end of May, 1949. 


Midwestern Constructors, Inc., Tulsa, has contract, but 


bad weather holding un start. 
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Table include 


PIPE LINE CONSTRUCTION—Continued 





S projects planned, contracts awarded, and spreads or entire projects completed since the last issue of WORLD OIL 





Daily 
| Pipe Capacity 
pac : Length, Size (Barrels 
COMPANY Origin and Terminus | (Miles) (Inches) Cu. Ft.) | REMARKS 
ig e re 
NATURAL GAS LINES 
Central Gas and Electric Company; Company's emergency plant to Army Air Base, Lincoln, 
Nebraska ? ay ee : 6% ¢ Completed in December by Wilson Construction Co., 
Tulsa. 
Cities Service Gas Company Hugoton field, Ulysses, Kans. to Hutchinson, Kansas 183 26 Both lines completed in December by Ray L. Smith & 
’ : . ; Son, Inc., El Dorado, Kansas. 
Hutchinson, Kansas to Newton, Kansas 2216 26 
City of Lincoln, Nebraska City’s meter station to the Army Air Base 814 6 Completed in December by Wilson Construction Co., 
| Tulsa. 
Home Gas Comapny. . Compressor station in Steuben County, New York Construction of this 300-hp compressor station has been 
authorized by the Federal Power Commission. 
Manufacturers Light & Heat Co Existing line near Canonsburg, Penna. to Pittsburgh area 10% 12 Authorized by Federal Power Commission. 
Steubenville, Ohio to Wintersfield, Ohio ; 5 6 Authorized by Federal Power Commission. 
334-hp compressor station in Marshall County, W. Va. Authorized by Federal Power Commission. 
Michigan Gas Storage Company Freedom Station, Pleasant Lake, Michigan to Laingsburg, 
Michigan ; 3 61 20 Construction started in December by E. J. Mahoney Con- 
Laingsburg, Michigan to Lansing, Michigan 14 12 & 20 tracting Co., Mt. Pleasant, Mich. This $334 million 
project is scheduled for completion first of June, 1949 
Missouri Utilities Company TETCO line near Illmo, Missouri to Cape Girardeau, Mo. 8l4 6 Work started by Midwestern Contractors, Inc., Chicago 
To be completed by Mid-February. 
Natural Gas Co. of West Virginia} Brinker Station, Ohio to vicinity of Salem, Ohio..... 5 8 Construction authorized by Federal Power Commission. 
Northern Natural Gas Company Jathering system in Hugoton field, north of Sublette, Kans. 18 4-6-8 Completed in December by Brodie Construction Co 
| Amarillo. 
Phillips Petroleum Company... . | Gathering systems from Texhoma (Hansford Plant), Okla.| 90 8 to 24 To be completed about Feb. 1, 1949 by Vaughn & Taylor 
Pe et a Construction Co., Inc., Wichita Falls, Texas. 
Public Service Co. of Northern 
SE ad Cane andbeeen Marseilles, Illinois to Seneca, Illinois : 6 6 Completed in December by Midwestern Contractors, Inc. 
: Oyyawa, Illinois to Wedron, Illinois 6 12 Same contractor completed in January. 
Southern Counties Gas Co. of 
California aes Texas-to-Calif. pipe line at Moreno, Riverside County to | 
San Diego County line, California 35 16 40 mln Application made to Federa Power Commission. San 
Diego Gas and Electric Co. will apply for 50 miles to 
continue line into San Diego. 
Texas Gas Transmission Corp. Lula, Miss. to Memphis, Mississippi 63 26 6214 mln | This completed line is a gas storage system tying into 


Memphis’ distribution system. Will eventually be- 
come part of 800-mile Texas-to-Ohio project. N.™A 
Saigh Co., San Antonio, and Horrigan Construction 
Co., Houston, were the contractors. 
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NEW ORLEANS and HOUSTON 


The C & S “CARIBBEAN COMET” provides direct, one- 
carrier service to Venezuela and South America from 
the oil and industrial area of the Southwest. One-plane 
service to Caracas and Kingston. Non-stop service from 
Houston to Havana. Four flights weekly from both 
Houston and New Orleans by fast, four-motored Dixie- 
liners. Departures every Tuesday, Thursday, and Sat- 
urday afternoon. 


Ask your travel agent, or 


CHICAGO & SOUTHERN AIR LINES 


General Office, Memphis, Tennessee, U.S.A. 
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Le Roi Model 2C Power Unit 


Le Roi’s L-3460 Engine 


P Con- 
nillion 
1949 


1cago 
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into 

be- 
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In 1919, the Le Roi Company designed a multi-cylinder 

gasoline engine which, it has been said, revolutionized 

construction equipment. The Model 2C Power Unit replaced 

horses and mules as power for prime moving equipment 

and steam or single-cylinder gasoline engines for stationary equipment. 

This Le Roi Power Unit used a Twin Disc Clutch for power transmission. 
Nearly 30 years later Le Roi designed the L-3460, a V-12, 

600 hp natural gas, butane, or gasoline engine for the petroleum 

industry. This Le Roi Engine uses a Twin Disc Power Take-off 

for power transmission. 


For three decades manufacturers of heavy-duty equipment, 
The ‘30th Anniversary Issue” of 
Production Road contains other records of 
power transmission through the years. 
Write for your copy. 


revolutionizing American industry, have found Twin Disc 
~ Clutches and Hydraulic Drives efficient power transmission 
» units. Twn Disc CLtutcH ComPAny, Racine, Wisconsin 
(Hydraulic Division, Rockford, Illinois). 





Hydraulic 


t 
Torque Converter Heavy Duty 


Clutch 


Power Take-off 


Machine Tool 
Clutch 


Marine Gear 





A 


Twili(bise 


CLUTCHES AND/HYDRAULIC DRIVES 
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JUDGE TWIN DISC BY THE COMPANIES IT KEEPS 
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PIPE LINE HINTS 








$10 is paid for each illustrated acceptable contribution. 
Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 


How ro—Maintain Engine-Pump Alignment at Pipe Line Stations 


Numerous installa- 
tions in the field and 
at pipe line pumping 





stations require a bat- 
tery of relatively 
small pumping units 
operating in parallel. 


Normally, these 
pumps and their 
prime movers, such 


as those illustrated, 
are separately mount- 
ed on individual steel 
beam skids to facili- 
tate moving. For the 
most part, these com- 
bination units operate on a 24-hour basis, 
and as such, it is necessary that proper 
alignment be maintained between the two 
units. Since the prime movers are not 
necessarily bolted firmly to the concrete 
foundation, and therefore being 
what of a temporary nature, this align- 


some- 


wow to—Add Prefabricated Service Steps to 


A pipe line com- 
pany has reduced 
stumbling hazards by 
providing a platform 
from which to serv- 
ice the cooling sys- 
tem of pump engines. 
Prefabricated steps 
ready-made in the 
shops to fit a partic- 
ular make engine 
added to the 
power 


were 
front of the 
unit in order that 
maintenance crews 
could periodically 
check the cooling system and in winter 
change the fluid. 

The step faces are made from regular 
floor plating material cut with rounded 
corners so the square point is eliminated, 
and thereby further reducing a possible 
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ment has been insured by a 45-degree 
angle brace bolted to both units. 
section of 


As shown, the brace is a 


2%-inch pipe to each end of which a 
square plate of steel has been welded at 
an angle of 45 degrees. Four holes in 


corner of the plate accommodate 


each 





hazard. The outer edge of each step is 


supported by a corresponding curved 
piece of angle iron which is tack-welded 
to the under side. Horizontal members 
which carry the load of anyone placing 


their weight on the steps are welded to 


bolts for securing the brace to the run- 
ners of each skid. 

Important also is the muffler assembly. 
The design shown produces maximum 
silencing through the use of pipe mate- 
rials. The relatively large diameter up- 
right supporting the muffler acts as a 
surge chamber for the pulsating exhaust 
gases. A slightly larger pipe approxi- 
mately four feet long, has been belled to 
fit snugly around the upright member 
extending inside the larger pipe for one 
or two feet. Holes have been cut into the 
outer pipe where the two join at the 
belled juncture. These openings permit 
air to be sucked in as the exhaust is 
blown into the air, thereby acting as a 
dampener. In this manner, exhaust noises 
from the battery of engines are mate- 
rially reduced. The sleeve coupling on 
the exhaust line facilitates removal of 
the prime mover for repairs and over- 


hauls at the station shops 


Pump Engines 


the inside of the horizontal I-beam 
framework of the engine foundation. The 
top step is welded to the engine frame 
to provide the necessary support. With 
steps thus placed, it is impossible to 
crank the engine in the normal manner. 
However, smaller starting engines have 
been added to do this job and the starting 
wheel for the smaller engine may be seen 
at the side of the large engine cover. 
Belt tension is maintained by a unique 
method employing two large screw bolts 
at either end of the The 
backup or stationary element of the de- 
vice is a supported vertical arm through 
which the tightening screw fits. Bolts 
have been placed in the engine base and 
have nuts which bear against the backup 
member. When it is necessary to tighten 
the belts, the job is done simply by 
tightening each nut to the required ten- 


engine base. 


sion. 
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THe job of circulating hot water for an indirect emulsion 

heater is a hot spot for a pump. It is one oil country serv- 
| - ice in which pumping can never be faulty or inefficient. Tem- 
peratures of the treating tank must be kept uniform by a 
constant hot water flow. 


In this treating installation at Ville Platte, Louisiana, two 
belt-driven Marlow Self-Priming Centrifugal Pumps, Model 

34, are used by Continental Oil Company to handle this 

critical operation. It is one of four such crude oil emulsion 

heater systems on Continental leases in the Ville Platte area wartow move. 34 EB 

. . . and Marlows are used in them all. SELF-PRIMING CENTRIFUGAL 


-am 
one The main reasons? Smooth, uninterrupted flow is assured 
aa with Gd Marlow Self-Priming Centrifugal — the pump that 
ea doesn't stop pumping. There is nothing to manipulate. No 
er. parts to jam or cause trouble. A Marlow’s capacity can easily 
ave be varied for temperature regulation by simple valve control 
— of water flow to the pump’s suction inlet, the power unit being 
iia set at a constant economical speed. If water flow should be 
ne interrupted, when it resumes, the Marlow will automatically 


Its continue its smooth, even discharge. 
‘he Ask f f 

re There are a number of other reasons. Ask about them all eae sacs tas tas. e 
gh at your nearest Marlow dealer. Cusiny Nena Gi ee 


Its 


» MARLOW PUMPS - RIDGEWOOD, N. J. 


fen 
by SOUTHWESTERN OFFICE: 226 EAST 4th STREET, TULSA 3, OKLAHOMA + PHONE 5-5668 





Manvfacturers of Quality Pumps Since 1924 
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vow ro—heduce Cyclic Surge in Hydraulic Cooling Systems 


The mechanical dis- 
advantages of cyclic "" 
surges in hydraulic 
systems are well 
known to pipeliners. 
The force behind 
continuous throbbing 
of fluid in these sys- ae 
tems is sufficient to 
do considerable dam- 
age to piping connec- | 
tions, valves, and 4 
other components of 


ey 











the system. | | 
Considered some- 
what a standard : 





method of reducing 

hydraulic surges in 

systems where the fluid is circulated by 
two-cylinder positive displacement 
pumps is the inclusion of a surge cham- 
ber containing an elastic medium which 
absorbs irregular pressure levels. The 
usual manner of connecting such a surge 
chamber is by merely adding a tee in the 


£ gus _Aeve/ 








line and connecting the line into an ele- 
While this 


reducing the 


air-filled chamber. 


effective in 


vated 
method is 
surges in the system, the smoothing-out 
effect of the elastic medium is not as ef- 
fective as it might be, since the connect- 
ing line to the chamber acts like a choke. 


The rise and fall of pressures above and 
below line pressures is exerted over a 
relative small cross-section, i.e., the area 
of the small pipe connecting the chamber 
line. This method is illustrated 
in Figure A of the diagram. 

Utilizing actually fewer fittings for in- 
stallation, and at the same time acting 


to the 


more effectively to reduce pressure 
surges, is the method shown at right as 
Figure B. In this instance, the fluid level 
in the chamber is at the same height as 
in the case mentioned above. The differ- 
ence is that both intake 
and exhaust lines from the chamber are 
welded directly to the chamber walls, 
making it necessary for the circulating 
cooling fluid to pass through the cham- 
ber. Such installation provides a larger 
area on which the surges may act, with- 


in installation 


out producing a “choking” effect. This 
type surge chamber has proven superior 
to the method in Figure A, and actually 
requires less time and fewer fittings to 
install. 


wow ro—Keep Leaking Gas and Piping Out of Meter House 


For many meter houses have 
been built right over the meter run and 
the pipes clutter up the inside of the 
meter house and small leaks in gaskets 
are collected in the enclosure. One com- 
pany broke away from tradition and 
put the meter house adjacent to the 
meter run and piped the quarter-inch 
pressure lines and the copper tubing 
to the recording equipment inside the 
building. A neat arrangement results 
with the instruments mounted on the 
walls and a convenient place provided 
for the meter man to make his reports, 
etc., without fear of being overcome 
with gas. Foundations and erection of 
the building are simplified besides keep- 
ing the building intact for moving with- 
out having to dismantle it. A fence is 
built around the meter run to prevent 
unlawful entry and the meter house is 
locked. However, in an emergency the 
valves can be reached by anyone familiar 
with the piping, and it is not necessary 
to enter the meter house to shut off the 
line, If it is necessary to change the size 
of the meter run, it can be accomplished 
without disturbing the building. 


years, 
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HOW TO— 


Make Spare Tire Rack 


The spare tire of the typical oil field 
truck is a space-consuming item which 
shifted from one 
position to another as the size and type 
of loads may One company 
solved this problem by devising a rack 
which allows the tire to be mounted in 


generally has to be 


dictate. 


a horizontal position atop the truck cab. 
Made of two-inch pipe, the rack is ac- 


WORLD OIL « 


tually made a part of the structure sur- 
rounding and protecting the winch unit. 
It does not require bracing for the pipe 
is bent through 90 degrees in a gentle 
arc and supports the tire. A flat plate 
containing the holddown bolts is welded 
across the two arms. In this position, 
the tire is out of the way, yet easily ac- 


cessible. 
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MANUFACTURERS OF SPECIAL MILLWORK: 
DISTRIBUTORS OF JOHNS - MANVILLE 
BUILDING MATERIALS; CURTIS WOOD- 
WORK 

















Every type of building from a small one room tool 
house to a large dormitory or recreation hall can 


be found in the 48 STURDYBILT designs. 


Whether you need one small house or a complete 
oil field camp make your selections from the many 
STURDYBILT designs. Special plans can be pre- 


sented when necessary. 


Write for complete information today. 





SOUTHERN MILL- & MANUFACTURING CO. 


. TULSA, OKLAHOMA ° 
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Prefabricated, Demountable Houses 


CATEZ 
STURDYBILT HOUSES COMPLYgS ATE COMMERCIAL STANDARD CS125-45 
OF THE NATIONAL BUREAU Sp Sih EDS FOR PREFABRICATED HOMES 
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A RE 
ANY TYPE CRATE 
































FOR ANY KIND 
OF PRODUCT 














No matter what your product is, 
HECCO will make a crate and pack 
your shipment so that it will reach 
its destination in perfect condition. 
HECCO’S professional export crat- 
ing service is available at a surpris- 
ingly low cost because of stream- 
lined operation made possible by 
experienced personnel, modern 
equipment and proper plant loca- 
tion. 






W 3-4610 W. 3-4619 


xX 


/ ISX 
HECCO 


Houston Export Crating ‘Co., Inc 





7400-14 Wingate Houston 11, Texas 
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vow ro—Protect Packing Glands of Valves 


Where the pipe lines around the tank 
batteries of one company are buried, the 
the 


corre Sle yn by a 


packing glands of valves are pro- 


tected 
fits down over the gland before the ditch 


from cap which 


is backfilled. The cap is made from a 
scrap piece of six-inch pipe which is 
shaped by the welder on one end so 
that it will fit over the gate bonnet 
rather snugly. The other end is fitted 
with a plate which is welded on and 
seals the casing. In the center of the 


plate, a hole is drilled to allow the valve 


stem to pass. 


These caps are made up in the shop 


using various lengths of scrap pipe with 


the plates welded and drilled on one 


end. In the field, the cap is then cut the 


proper length to protrude from the 


ground approximately three inches and 
the bottom shaped to fit the valve. If 


necessary, the stem of the gate is ex- 





the sane 


bat 


tended by brazing on a 
size as the stem, which raises the valve 
wheel approximately four inches above 
the top of the After the 
stem is properly packed and lubricated, 


plate valve 


no further attention is necessary. 


vow ro—Assemble Handy Shop Welding Jig 


to be welded around 


Where parts ar 
a circumference, and need to be rotated 


luring the welding process, a jig may 


be easily assembled from a junked auto- 


mobile hub as shown in the photo. The 


ixle of the front wheel is mounted on 
the work bench, and the hub without 
the wheel is placed on the bearings 
Where the grease retainer cap screws 
m, the welding torch may be used to 
supply the necessary assembly to prop 
erly hold the parts to be welded 

In the illustration, gas lift valves are 


being welded to seal the bellows cham 
ber after the valve is set to operate at the 
desired pressure. A two-inch nipple sur 
mounted by a 2%-inch nipple is used 
to hold the assembly erect. Where flat 
table 


pieces are to be welded, a with 


one leg is used, the leg being in the cen 


ter and sticking down into the previ 
ously provided well. The bolts which 
were used to hold the wheel become 


pegs for easy adjustment of the posi 


tion of the jig. The complete jig is bot- 
tom-heavy, thereby making it an excel 
lent base for holding parts to be welded 
It is well balanced, and can be easily 


rotated as the torch is applied 


rading Past 
Ahead? 
PAGE 262 
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HE first shipment~of crude to leave 
New Guinea has-been loaded aboard a 
tanker at the terminal port of Sorong 
on the extreme eastern tip of the island, 
destined for refineries elsewhere in the 
East Indies. With this cargo, the Neder- 
landsche Nieuw Guinee Petroleum Maat 
schapp1j has placed the world’s second 
largest island on the list of producin 
areas of the Far East. The first com 
mercial cargo also represents the suc- 
cess of one of the most difficult explora- 
tory operations ever undertaken 

It represents the culmination of 12 
vears of exploration, interrupted in 1941 
by the Japanese invasion, and only con- 
tinued in 1946. 


line have been built from Klamono to 


Now a road and pipe 


the coast and the beginning of this vear 
saw the potential of the one producing 
field brought to 4000 barrels a day. At 
the time operations were abandoned in 
the face of Japanese aggression, it was 
estimated that nearly $14 million had 
been spent without a barrel of oil going 
into the market. 

The Nederlandsche Nieuw Guinee Pe- 
troleum Maatschappij was formed in 
1935 by affiliates of the Shell Group, 
Standard-Vacuum Oil 
Texas Company, and Standard Oil Com- 


Company, The 


» 
oe 


mi 


oe 
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ie 


% 
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This hand-operated rotary is the heaviest rig that can be used in some 


remote areas. 
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pany of California. Bataafsche Petroleum 
Maatschappij, the Shell affiliate, owns 
a 40 percent interest in NNGPM and 
r all operations, including 
exploration and development. Standard- 
Vacuum owns 40 percent, and the other 
20 percent is held by Far Pacific Invest- 
ments, Inc., which latter is owned by 
Standard of California and The Texas 
Company. 

\ concession covering roughly one- 
fourth of the entire area of Netherlands 
New Guinea was taken in 1936, most of 
the area under study being situated in 
the southern half of the Vogelkop, or 
“bird’s head,” and extending on down 
along the southern coast. The total con- 
cession area is equivalent to about one- 


quarter the area of California 


Starting From Scratch 
The NNGPM started exploration of 


this area from scratch. Such geological 
information as was available on New 
Guinea was extremely sketchy, and maps 
of the area were incomplete and mis- 
leading. The terrain is about as uninvit- 
ing as any upon which exploration has 
ever been attempted, and adequate roads 
simply did not exist. It is extremely 
rugged, covered by dense, tropical rain- 





forest and subject to vear-round rainfall 

With a view to obtaining as much basic 
information as possible within as short 
a time as possible, it was decided that 
the best starting point would be a geo- 
logic examination of aerial photographs 
The aerial survey thus instituted was 
one of the first large-scale mapping pro 


grams undertaken for that purpose 


Normally, with the equipment developed 
at that time, it would have been possible 
to cover an area of this size within a 


comparatively few weeks, but in New 


1 


Guinea territory, lying almost exactly 


athwart the Equator, presented vastly 


complicated problems. Constant rains, 
intermittent storms, and cloudy skies so 
limited the activity that nearly two 
years were required for the completion 
of the actual photography, with an avet 
age over this period of no more than 
30 minutes flying time a day. Base maps 
were made up from the photographs, 
and it was only then that the field work 
could get under way. The Klamono field, 
near the western tip of the Vogelkop 
was the first discovery, largely because 
of the possibility of access by river trans- 


portation. The Klasafet River flows near 





Oil company geological camp on Klasafet River. 
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the field, but even this is only navigable 
by small boats. It furnished a communi- 
cations line, but very little assistance in 
getting heavy machinery in to drilling 
sites. 

The first 
with almost the same problems in log- 


drilling crews were faced 


invasion 


crews during wartime, Each unit had to 


istics as are encountered by 


be self-contained, able to carry and use 


its own roadbuilding and maintenance 
equipment as well as all other equipment 
necessary to sustain itself in the field 
The equipment included not only the 


drilling machinery but also food, cloth 


supplies and recreational 
facilities. the 


started and the beginning of World Wat 


ing, medical 


Between time exploration 
II, three fields had been discovered; one 
at Klamono, and others at Mogoi 
Wasian, about 150 miles southeast 


and 
The 
Klamono field, being most easily access- 
ible, received most of the development, 
out of a 
the 


with eight producing wells 


total of 14 drilled 


Actual production had to wait for com 


prior to war 


pletion of transportation and _ storage 
facilities. 

Klamono field was found at 
depth, producing heavy, 19-gravity crude 
from 300 to 650 feet. It was fortunate 


that this shallow drilling was possible, 


a shallow 


since the equipment was limited in size 
to that which could be transported ove1 
crude trails. Now it should be possible 


to explore for deeper horizons, since a 


with bulldozers and other modern road 


equipment, since during its construction 


there were very few periods during 
which the ground was dry. New Guinea 
mud is the ultimate in sticky, slippery 


With completion of the 
road in the 
proceeded with laying an eight-inch line 


impassability. 


recent months. operators 


from Klamono to the new marine termi- 


nal at Sorong, 32 miles away. Mean 
while drilling has proceeded, mostly 
within the past few months, and some 
exploratory drilling is being carried on 
at the prospect of North Klamono 
The entire operation outside of the 
eeological records and maps was a 
repetition of the work done prior to the 


war. At the time the Japs came a full 
scale denial plan was placed in effect 
Personnel were evacuated, and all phys- 


ical equipment used in the operation 
was destroyed and materials not trans- 
portable were dumped in the river. This 
that the 


tered the area in 1946 they had to bring 


meant when operators re-en 


( verything. 


There are now six drilling rigs in the 


concession area, three of which are post- 


war, All 
portable ty pe 


are of the portable or semi 


and all are power rigs. It 


is possible to move these about to some 


extent in the areas of Klamono, Mogoi 
and Wasian, since the latter two are 
located on another river, the Temboeni, 
navigable during the periods of high 
water. However, a real need is for a 





road was constructed from the base highly portable rig for exploratory use, 

camp and terminal at Sorong as a nec-_ preferably one which can be broken 

essary part of the program to build a down into parts which can be hand 

pipe line outlet. The building of this carried. This can be done with many 

road was a project within itself, even parts of the rig, but the power units 
130° 135 


m 





D 


era 


) 


Waroe 
SEA S 









GEELVINK 





Map shows area under concession to NNGPM, location of present fields and pipe line from Klamono 
to Sorong Terminal. 
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and pumps present a problem not yet 
solved. Field geological parties have 
cated a number of structures, and hav 


done hand-operat« 
coring outfits, but there remains the big 


some work with 


li? 


problem of getting an adequate drilling 


rig to remote locations 


Character of Oil 


] 


The three areas already discover 
have accumulations in the same forma 
t10n, although the character of the oil 
is not the same in all cases. All have 
oil in what has been termed the Klasa 


and all 
yf anticlinal Wa 


2900 to 3225 feet, 


fet Limestone of Miocene age, 


nature. 


are structures 


sian’s oil is found at 


gravity about 48 degrees, and has a 
paraffinic base. Mogoi’s oil is a 46 
gravity paraffinic base fluid found 
at about 1250 feet. Production from 
Klamono is much heavier, averaging 


19-gravity with asphaltic base. Although 
it produced only for field use up to the 
time the pipe was completed, Klamono 
reached a total of 12,295 barrels cumu 
lative production by the middle of 1948 
quarters in field 


areas are necessarily of semi-permanent 


Structures for living 


nature since they must be built on con 


crete foundations, Anything else falls 


easy prey to armies of termites. 


The NNGPM terminal and camp at 
Sorong started as a tiny missionary) 
settlement and wound up as a large 
base camp for an army of American, 
European and New Guinea’ workers 


Men, foodstuff, supplies and construc- 
tion equipment were first assembled at 
a staging area at Morotai, on an island 


300 miles t 


offshore, and then moved 
Sorong by plane and barge as the jungle 
was slowly pushed back to make room 
for docks, housing, storage tanks, and 
workshops. At times during the heavy 
there were as 


periods of construction 


many as 9000 workers in the Vogelkop 


area. At latest available count there 
were about 400 Americans and Euro 
peans and 6000 Indonesians regularly 


employed in New Guinea by the NNGPM 


Communications between headquarters 
base camp and field operations are main 
the tele 


and 


tained through use of radio, 


phones, aircraft boats. 

One of the pressing needs, and one 
slated for attention within the near fu 
ture is for a road from the coast to the 
fields of Wasian and Mogoi. This access 
route probably will be built from a point 
on the coast about 200 miles southeast 
of the camp at Sorong, at which point 
the fields are no further inland than is 
Klamono. It is that the 


chances for commercial production at 


understood 


Wasian are particularly good, but active 


development will have to wait for a 


road over which the heavier equipment 
required can be moved. 
1949 
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HEAVY-WALLED 
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.. for extra heavy duty 


FLOPAK VALVE SEAL 


Operates perfectly even with 
junk on the seat. 
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LOS ANGELES - HOUSTON - OKLAHOMA CITY 
General Offices, Export Office & Plant 
5610 $0. SOTO ST., LOS ANGELES 11, CALIF. 


Lane-Wells Service and Products are available 
thru Petro-Tech Service Co. in Venezuela 
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By 
ROY E. LEIGH 


To iiss oil operators, as grad- 
uates of Turner Valley and Petrolia 
School of Hard Knocks, and having 
done post-graduate work in the Univer- 
sity of Experience, at Norman Wells, in 
the Yukon, have 
combatting the 

of the Western 

range as low as 45° F. below zero at Le- 
duc, Central Alberta, and minus 50 or 60 
degrees in the Lloydminster field, east- 
ern Alberta and western Saskatchewan. 


evolved methods for 


sub-zero temperatures 


Provinces, which may 


In all field operations, special precau- 
tions must be observed and special facil- 
ities are required to protect the men and 
equipment. In drilling operations, from 
spudding to swabbing in, steam coils are 
an essential feature of every step taken 
Like- 


wise in production operations, in every 


during the frozen winter months. 


step from well-head to pipe line; and, 
even in pipe line practice, oil must be 
heated to a uniform temperature to pro- 
tect the line against damage which might 
be caused by expansion and contraction 
arising out of the movement of oils of 


differing temperatures. 
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Clearing roads in Alberta oil area. 


Beginning with drilling operations, 
wherein the most severe rigors of winter 
are encountered, the first step is repre- 
sented by the enclosure of each unit of 
equipment, including the boiler house, if 


steam rigs are used, or the engine house, 


if diesel power is employed. Mud pumps. 


are housed, as are mud mixers, electric 
generators, and all auxiliary equipment; 
and other structures include a_ heated 
dog house for the protection of the men, 
Mud 
mixers and suction pits are placed in- 
the 


against freezing. 


dressing rooms, tool houses, ete. 


side pump house for protection 


The digging of and pits pre- 


problem in 


sumps 


sents a major bulldozing 


when the earth is frozen to a depth of 
five feet. Water supply is another diffi- 
cult 


the deep frost precludes the operation of 


feature of wintertime drilling, as 


a water pipe line system. Water must be 
hauled in tank trucks, which frequently 
must be thawed out with steam jets. 
Exhaust steam, from the various heating 
or tank bat- 


supply 


coils around the drilling rig, 


tery, is vented into the water 


tanks to keep their contents warm and 
liquid. 

A radiator mixture containing 50 per- 
cent of ethylene glycol is used in the 
cooling systems of internal combustion 
motors, bulldozers, tractors, trucks, and 
automobiles; the blocks of 
such equipment are further protected by 


and motor 
electric heaters of various types, one of 
which contains a heating unit which is 
a permanent fixture of the lower radiator 
hose-connection. Another is composed of 
electric heating elements which are fas- 
tened to the outside of the motor blocks. 
These are connected to electric supply 
lines at night, when not in use, or when- 
ever possible. 

Bulldozers are needed in all types of 
winter operations, for clearing away 
snowfall, snowdrifts, repairing road sur- 


faces, etc.; and tractors are no less im- 


perative for moving equipment, espe- 
cially during the spring thaw. 
During the drilling phase, the first 


t 


girt of the derrick is enclosed by sheet 


iron, wood panels, or canvas windbreaks; 








AS DEVELOPMENT and production operations are car- 
ried on throughout the severe winters of the Canadian 
prairies, elaborate precautions are necessary to main- 
tain operations. The digging of sumps and pits is a 
major achievement, and maintaining a supply of water 
is often well-nigh impossible. Also difficult are oper- 
ations during the Spring Thaw, when the snow melts 
and cannot be absorbed by the frozen ground. This 
article points out the solution to these and other prob- 
lems encountered in the area. 








Left: Serious transport problems provided by Spring Thaw after ground has 
been frozen to a depth of five feet. 
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has 


and the thribble board is enclose 
four sides to give as much protection as 
possible to the derrickman. 

Men are especially trained to wea 
prope! shoes and clothing, and to tak« 


all precautions against frostbite. The, 
are taught that they should not hurry, 
run, jump, or over-exert themselves dur 
ing severely cold weather, as heavy, 
rapid, or deep breathing may bring in 
so much cold air as to freeze their 
lungs. All work is done at a moderate, 
measured pace. It is said that experi- 
ments conducted by the U. S. Army 
have indicated that at 60° F. below zero, 
a healthy man’s body generates barely 
enough energy to sustain its basic func- 
tions of breathing, heart action, diges 
tion, etc. Thus, at around minus 45° F 
a workman is only about 50 percent effi 
cient. So drilling operations, perforce, 
are slowed by 50 percent, as compared 
to the summer and autumn seasons. This 
doubles the cost of labor and fuel em 
ployed in drilling operations during th« 
five months of the Canadian winter. 
Notwithstanding this and other diffi- 
culties of low temperatures, drilling is 
continued right through the winter. In 
the new field at Leduc, for example, 
5300-foot wells which may be completed 
in 30 to 35 days or less in summer, may 
take up to two months during the win- 
ter. 
Low-pressure boilers, not requiring 
the attention of licensed firemen, are a 
prime feature of all drilling, production, 
and gathering operations. Steam lines 
are laid in the same ditches with pipes 
carrying water, fuel gas, and Diesel fuel; 
and the suction line of the mud pumps, 
always the first to freeze, is similarly 
protected. Discharge lines from the 
pumps do not require protection so long 
as circulation is maintained, as the mud 
is Warmed by pressure but after a shut- 
down, it might prove necessary to thaw 
discharge lines as well as the mud pits 
themselves with a steam jet. During 
short shutdown periods, circulation must 
be maintained through the kelly joint, 
even when it is in the rathole: and the 
mud pumps must be kept in operation 
at idling speed to forestall freezing. If 


longer shutdown periods are anticipated, 


= 
we 

2 

1 


Pumping units are enclosed in individual, heated houses. 
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the kelly, pumps, and everything else 
must be drained ot mud and water. 
Slips, tongs, and tools may freeze t 
the derrick floor in a moment’s time, 
making necessary the use of a jet of live 
steam to free them \cetylene torches 
are used to warm up all units of mechan 
ical equipment so that they may be 
started again after having been shut 
wn for any length of time. Notwith- 
standing all the protection and precau- 
tions which can be devised, there ts still 
lenty of grumbling when the graveyard 
shift has to turn out into the darkness 


ace a biting blizzard at 40 below. 


However, Canadians are quick to de- 
fend their weather. They explain that, 
when the mercury is at its lowest, 
everything is dry and hard under foot. 
Snow is like dry dust, and there is no 

] 


rin na 
Mud and 


slush. 


Spring Thaw Worst 


The worst and most difficult phase of 
the Canadian climate occurs during the 
Spring Thaw of April and May, which is 
always capitalized as a mark of respect. 
Then the snow begins to melt before the 
frost is out of the ground; and the earth, 
while still frozen below the surface, can 
not absorb the water resulting from two 
to five feet of melting snow. During 
such periods tractors are virtually es- 
sential to all movement and all transport. 
Leduc and other Canadian oil fields 
oecur in regions of black, bottomless 


gumbo, similar but perhaps deeper than 


the muckiest black lands of the Gulf 





Tank battery under construction. Note boiler 
already on the ground. 








The low-pressure boiler is an important item in 
all Winter operations. 


Coast. Redwater, the latest field to be 
proven, is in an area of fluffy, black, 
sandy soil. Worse than the deep black 
soils are the muskeg areas of glacial 
drift. ‘‘We slip, slide, and skid around,” 
said a tool pusher in discussing opera- 
tions during April and May. 

The low-pressure steam boiler is also 
an essential feature of winter production 
operations; but the production men, be- 
ing organized on a permanent basis, have 
an easier situation than the well drillers. 
\ll gas separators, flow lines, flow tanks, 
and tanks of all sorts, are protected by 
steam coils; and gas lines, flow lines, fuel 
and water lines, etc., are customarily 
paralleled by two protecting steam lines 
laid beside them in the same ditch. By 
means of steam coils, crude is heated to 
a temperature of 60° F. for delivery to 
the pipe line. Indeed, all oil is warmed 
to this standard temperature for han- 
dling, in order to protect pumps, lines, 
and equipment from damage by low 
temperatures or by contraction and ex- 
pansion. Oil comes out of the ground at 


a temperature of around 40° F. at Leduc. 





Extricating truck after breaking through ice on Saskatchewan River. 
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TRINIDAD EXPANSION 


) oil producers can look 
toward an increase in royalty payments 
early in 1949, With this increase, plus 
higher labor and material costs, and 
considering Trinidad’s comparatively 
new well 


felt as to 


low return in crude oil 
drilled, 


whether expansion of exploratory activ- 


per 
concern is. being 
ity would be justified in view of an al- 
most certain cut in over-all profits from 
producing properties. 

Although the matter of royalty pay 
ments is still in abeyance, the govern 
ment has served notice that in view of 
current higher prices for crude petro 
leum throughout the world, the present 
system by which companies purchase 
the 
April. For the past two years the goy 


royalty oil will be terminated in 
ernment has elected to take its 10 per- 
cent of the oil in kind, selling it back 
to the companies at a fixed price per 
unit of Since 1934, roy- 
alty payments had been simply on the 


measurement. 


basis of a fixed sum per ton of oil. 
The new formula, and the one whicl 
will probably be invoked early in 1949, 
will give the government a royalty of 
t 


10 percent of the valuee of the oil, at 
field storage, the value being calculated 


on the basis of certain quoted world 
prices. Its net result would be an in- 
crease in the amount of money paid 


the government with -consequent in- 
crease in per-barrel cost of production. 
The formula has been incorporated in 


a recent amendment to the Land Regu- 


lations, under which the oil industry 
operates, 

A further cause for concern on the 
part of Trinidad oil operators is that 


reports of the big profits which accrue 
to many oil companies may divert at- 
tention of many political observers from 
financial risks assumed by 


the heavy 
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By GEORGE O. IVES 


International Editor 


the companies. Already there have been 
frequent efforts made by political groups 
to increase taxation of the industry. As 


one of the island’s principal sources of 


exchange, petroleum has become the 
target of elements which would like to 
see the local government obtain more 


revenue from it. 
Responsible representatives of the oil 
industry are taking the stand that add- 


tional burdens in the form of direct 


} 


levies upon production will have harm 


ful effect on the long-range outlook for 


expansion, They point out the neces- 


sary lag in time between beginning ot 


exploratory activity to replace produced 


reserves and the actual discovery and 
This is 
of particular significance in an area such 


development of new reserves 


as ‘Trinidad, where possible petrolifer 
ous areas are comparatively limited, and 
to drill 


to replace ce 


it has been necessary succes- 


sively deeper horizons 


pleted depx SITS. 


May Discourage Capital 


factors, they will 


All of 


tend to discourage venture capital which 


these Say, 


does so much to support the operating 
in view of the 


higher costs and relatively great risks 


branches of the industry 


in exploratory operations which would 


reduce substantially the probable margin 


of profit. The rate of income tax had 


been raised during 1947 and was ap 
plicable during 1948, and the pressure 
now being applied is for still further 


taxation. At the beginning of 1948 taxes 


on income of oil companies had already 


been increased an additional 5 percent, 
bringing the income tax alone to 45 
percent. Under the new royalty setup, 
payments per barrel will be nearly four 
times the 8-cent per barrel rate speci- 


fied under the 1934 regulations. 


report by the 


recent 


According to a 
Ml ines 


crude in Trinidad were only 250 million 


Department, proved reserves ot 


barrels at the beginning of 1948, repre- 
current rates ol 


than 12 


senting a supply at 


production of no more years 
or so, The success of stepout and semi 
exploratory drilling during the year is 
thought to have been such as to at least 
inaintain the reserve position. However, 
the 


of expansion of previously proved fields 


these additions have been in form 
rather than in the discovery of entirely 
new fields. Such new production as was 
yet been evaluated, al 
though them, the 
Jarrackpore-Wilson field, in the Clarke 
substantial 


found has not 


one of south of 
Road prove of 
value. The greater part of the expansion 


area, may 
of proved fields has been in the Penal 
was 
field 


where a considerable area 


the 


region, 
added to 


limits 


west of previous 
Operators as well as local oil admin 
officials are unanimous in the 
that the 


colony’s oil economy at 


istrative 
maintenance ot the 


] ] 
revel 


contention 
its present 





TRINIDAD’S PRODUCERS, operating 
within restricted areas which mate- 
rially reduce chances for discovery 


of new reserves, are faced with the 





necessity of finding these new re- 








serves at materially increased phys- ~ 
ical costs, but feel still greater con- i 
cern over the increased unit costs 
forced by substantial increases in : 
' 
royalty payments and income taxes. — 
They are presently confronted with ' 
steady pressure from political sources i 

for still greater taxation. 
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es on the discovery of new reserves 
\s previously pointed out, the explor 

ry campaign was cut back drastically 
by World War II material shortages 
which forced abandonment of wildcat 
drilling in favor of development drilling 
in order to assure production of esse 
tial crude for the steel expended Such 
a program has resulted in the com 
panies being several years behind in 
their oil-finding efforts. They are ent 
ing into the exploration program, but 
restricted areas make the returns none 
too attractive when compared to some 
other areas in the world. During the 
war, dry hole drilling had dropped to 
only about 4 percent of total wells 
drilled 


the percentage of failures had amounted 


Immediately prior to the war 


» nearly 17 percent. Since 1945, failures 
have again risen to about 10 percent of 
total drilling. Additional need of new 
fields is pointed up by the diminishing 
return of the wells drilled in prove 
areas, Where the greater number of in 
side wells as compared with outside 
wells shows less production per well 
since many interspaced wells are being 
drilled into reservoirs which have al 
ready shown pressure declines due ti 


previous exploitation 


Offshore Operations 

Despite the interest shown by Trini 
dad oil operators during the past several 
years in the possibility of developing 
offshore production in the Gulf of Paria, 
the situation remains at a virtual stand 
still due to the fact that no concessions 
have been validated. 

Most producers had applied for li- 


censes covering substantial acreage in 





Many producers such as the 35-year-old well 
in the background could not survive tax and 
royalty increases. 
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Deep wildcat near Southern Main Road Explores for new producing areas. 


shallow offshore waters, some applica 
ns dating back more than three vears, 
but granting of formal permits by the 
‘own has been held up pending de- 
cisions as to royalties, bonus payments, 
etc. For the most part the companies 
have held that royalties desired by the 
rvernment would be excessive in view 
the costly nature of operations. Mean- 
time, a considerable amount of explora- 
tory work has been done, including 
gravity meter surveys. One of the orig- 
inal plans had been for several of the 
substantial firms to drill the first off- 
shore well as a cooperative venture, but 
several of them are now planning inde- 
pendent work when concessions. shall 
have been granted. 
Much hope is held 


areas, since the greater portion of Trini- 


out for the marine 


dad’s production is now concentrated in 
an area relatively near the Gulf, and 
some fields produce right up to the 
shoreline, 

In the Clarke Road area, Trinidad 
Leaseholds, Ltd., has drilled a deep 
wildcat which may be of considerable 
importance. A sand section 250 feet 
thick was found at 10,040 feet. Due to 
mechanical difficulties it was only pos- 
sible to take in the top 100 feet of sand 
in the original completion, but such a 
sand body, over any considerable area, 
would be of extreme importance to 
Trinidad, While it is yet too early to 
determine the limits of the new field, the 
operators plan an active drilling pro- 
gram which should soon result in an 
evaluation of the area. However, it is 
not likely that development here will be 
as rapid as it might be in other areas of 


similar depth, since the extremely com- 


plex tectonics of this part of the island 


make for slow drilling with elaborate 
safe ty measures. 
Elsewhere, exploratory drilling has 
brought rather negative results. In 1948 
it had been thought that the Maloney 
area, north of the Guayaguayare fields 
of extreme Southeastern Trinidad, might 
be developed into an area of commercial 
possibility. Several shallow tests found 
some oil in thin sand sections, but the 
latest well, Maloney 3, was abandoned 
at 5438 feet after the several sands failed 
to show commercial oil, Another rig had 
been drilling the old Lizard Springs area 
without thus far expanding the area into 


important dimensions. 


Cooperative Ventures 

There seems to be a definite trend 
now toward cooperative exploratory 
ventures, with a division of the assump- 
tion of risk in new areas. In addition to 
the possibility of the first marine drill- 
ing being of that nature, the principal 
operators are teaming up for work in 
various land areas. During the year 
Trinidad Leaseholds and United British 
Oilfields of Trinidad (Shell Group) have 
been prospecting in the Naparima area 
without success. Three dry holes were 
drilled in the current program. 

Observers have awaited with some in- 
terest the beginning of drilling by Trini- 
dad Northern Areas Ltd., which is a 
partnership formed by Trinidad Lease- 
holds, UBOT and D’Arcy Exploration 
Company, Ltd. The three-company part- 
nership had obtained permits for explo- 
ration in central Trinidad and other 
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areas, plus a substantial group of appli- 
cations for marine acreage. A consider- 
able amount of geological and geophysi- 
cal work has been done, but no actual 
drilling has been started. 

Trinidad Petroleum Development 
Company, which operates in the Coora, 
Los Bajos, Quarry and Point Fortin 
areas, has announced an extensive wild- 
catting campaign for southern Trinidad. 
Its plans include, among other things, 
a series of six exploratory wells in the 
Morug: 

For a number of years certain Trini- 


dad 


plants for the extraction of natural gaso- 


area near the southern coast 


operators have been operating 


line and distillates from gas, but the ac- 


tual employment of gas in secondary 


recovery operations is comparatively re- 


Print 


cent, Reservoir conditions in most 


dad fields had not been thought con 
ducive to efficient repressuring and 
pressure maintenance operations, but 
experiments conducted over the past 
several years have shown that su 

work as has been done is of definite 
value, and the amount of gas being re 
turned to reservoirs is increasing eacl 
year. Another net gain effected by gat 

ering gas has been proved by one of the 


principal integrated companies which 


has started gathering and purchasing 
large quantities of gas for use in refin- 
ery ope rations, thereby releasing for ex 
port a substantial quantity of fuel oil 
that formerly had been used in the plant 

With the increase in gas use, includ 


ing that returned to the reservoirs, has 


come an effort toward gas conservation 
This 


has been responsible in some degree for 


trend toward fuller conservation 


decreases in output from some 


slight 
flowing wells. The operators are keeping 
a closer check on gas-oil ratios, and in 
cutting the 


many instances are wells 


back on smaller chokes to produce at 





Permanent living installations in Southwest Trinidad producing area 


efficient ratios even though it re 


nlore 


sults in somewhat smaller output. An 
ncreasi Hontion to hottome-ho! 
Increasing attention to DO om-hote 
pressures has also led to more shutin 
ime f the wells during surveys ot 


various areas. For several years Trini- 


their 


to gas-lift and plunger-lift as a produ 
ing method, the gas collected in the 
high-pressure systems in some fields has 
been used in conjunction with automat 
producing and metering operations 
1948 Production Up 

While the figures on crude production 
for 1948 are not yet tabulated, it seems 
likely that there will be a very slight in 
crease for the year Ove! the 20,520,554 
barrels produced in 1947. Some increases 
possible in areas such as 


have been 


Penal and Wilson, where there has 


been an upsurge of drilling, but thes 


have been for the most part offset 


declines in older areas, Under stress 


emergency, a considerable increase c 


be effected in production, but it is un 


discovery of 


likely, without 
new fields, that production can be kep 


at a level higher than 57,000 to 58,000 
barrels daily over any extended period 
There has been a pronounced tendency 
to cut back on producing rates of flow 
measure, 


ing wells, as a conservation 


and to preserve the backlog of flowing 
production and depend on artificial lift 
wells for a minimum of about 40 percent 


1940 to 194 


of the total output. From 


production peaks were reached by draw 
ing around 70 percent of the total trom 
flowing wells at the expense of ultimate 


flowing life. 





This device saves gas from stripper wells while automatically measuring 


production. 
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Field gathering station has automatic metering and pump-off system. 
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PATTERSON-BALLAGH 
KELLY SUB STABILIZER 


That all-important top joint of casing stays after 


the drilling contractor leaves the location. There 
is no need for it to be almost worn through from 
the beating the kelly gives it. Protect your surface 
casing with a Patterson-Ballagh Kelly Sub Stabi 
lizer installed on a saver sub. 

Typical reasons for kelly wobble are the rotary 
table not being centered immediately over the 
casing, the crown block and traveling block not 
lining up with the hole, and a slight kink in the 
kelly. With the kelly 20’ down, a slight amount 


of wobble will cause a corner of it to contact the 


side of casing and wear it through in a short time 
With a 444” square kelly hanging in 99” cas 


ing, as shown in the illustration on the right, the 
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DIVIStON OF EYEOHW FACES ON CO. 
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distance between the side of 


the casing and the corner of 

the kelly is 1-21/32”. This is a 

small amount of clearance 

when you consider the num | 
ber of causes that may make 
the kelly wobble. The cross 
section shown has a 414” 
Kelly Sub, 6” O.D., grooved 
to 54” with a Patterson-Ballagh Stabilizer, Code: 
FLAX, installed. The 7-7/16” diameter of this 


stabilizer gives ample protection against wear and 





does not interfere with mud circulation. Install a 
Patterson-Ballagh Kelly Sub Stabilizer on your 


; - 
Saveci sub toda\ and Save your surface casing. 
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MAIN OFFICE: 1900 EAST 65th STREET, LOS ANGELES 1, CALIFORNIA 
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HE long-awaited report of the House 
interstate and Foreign Commerce Com 
mittee (Wolverton Committee) on a 
U. S. policy toward the development of 
Mexico’s petroleum resources contains 
two key suggestions: 

1. The State Department is urged to 
offices to consummate 
between the 
American oil 


ure its good 


pending deals Mexican 


government and private 
companies for exploration and develop- 
ment “to the end that Mexico’s petro- 
leum resources may become proved re- 
serves.” 

2. The State Department and appro- 
priate lending agencies are urged to con- 
sider a loan “for the expansion and 
construction of Mexican petroleum facili- 
ties, including such items as an oil line 
across the isthmus, gas lines into con- 
suming centers both in Mexico and in 
the U. S., a refinery on the west coast, 
and other aspects of the program.” 

The proposals are not recommenda- 
tions as such on the part of the com- 
mittee, but are indirect proposals to the 
State Department for its consideration. 

The Committee’s 
ceived a cool reception in many sectors 


suggestions re- 


of the industry, and even certain officials 
in the State Department were doubtful 
as to how far department assistance 
should go, until Mexico liberalizes her 
petroleum laws. The general industry 
feeling was that a loan to Mexico would 
accomplish little until a sounder under- 
standing had been worked out between 
the Mexican state oil monopoly (Pe- 
mex) and prospective American oil oper- 
ators. 

The committee did qualify its proposal 
with the proviso that any financial as- 
sistance should be made available in the 
“with disburse- 


form of serial credits 
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One of Mexico’s most recent refinery installations. 


ments subject to a joint commission and 
U. S. disbursing agent, and with full 
serial reports concerning the use of the 
funds for the purposes allocated.” 

The committee did not indicate the 
amount of the loan it deemed proper or 


adequate, but from other sources it is 


that a committee 


learned number of 
members have been thinking of a grant 
of about $45 million, 

How far Pemex is thinking 


from demands of prospective American 


apart 


operators is indicated in the committee’s 
explanation of Mexico’s current stand 
on the re-entry of American capital and 
skills into her petroleum industry. Fif- 
teen members of the committee visited 
Mexico in August and September and 
discussed with Pemex officials the way 
in which American private companies 
might engage in work in Mexico and be 
compensated therefor. The committee re- 
veals the conditions set forth by Pemex 
in the following words: 

was that 


“The basically 


within the existing law (1) private com- 


proposal 


panies, acting in effect, as agents for 


Pemex would operate on sites satisfac- 
tory to them and would perform the 
requisite geophysical and other explora- 


tion, and would engage in exploratory 


drilling; (2) after discovering petroleum, 


the companies would either surrender 


operations to Pemex or operate as 


agents for Pemex; (3) the companies 


would be reimbursed for capital ex- 


penditure out of 50 percent of the gross 


production with no deduction for ex- 


penses, and the companies would be 


compensated for their efforts and risk 


out of 13% percent of the gross produc- 





without deduction for expenses, 
13% 


taxes Or any 


tion, 
such percent being net over all 
other charges whatsoever; 
and (4) the companies would have an 
option on the remaining petroleum be- 
yond the necessary requirements of the 
Mexican economy.” 


committee that the 


The 


committee itself discussed with “a num- 


report says 


ber of interested oil companies” the 


bases on which these companies would 


consider a working arrangement with 


Mexico, 


the conferences 


“and it was evident in some of 
that some of the oil 


company negotiations were being con 


ducted along the revised lines.’ 


Shot-hole drilling in active northeast Mexico 
region. 
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For steady production 
team up with Hyatts 


HEN continuous operation is 

essential to profitable produc- 
tion, little things such as Hyatt Roller 
Bearings make an important contri- 
bution. 

Drilling and pumping units 
equipped with Hyatts are noted for 
their steady, carefree performance. 
By preventing excessive wear, Hyatts 
prolong the life of wrist pins, shafts, 
gears and motors. 





Leading manufacturers, for years, 
have built Hyatts into their equip- 
ment and operators have learned by 
experience that Hyatts are con- 
sistently dependable regardless of 
weather and working conditions. 

Team up with Hyatts—specify 
them for the next equipment you 
buy. Hyatt Bearings Division, Gen- 
eral Motors Corporation, Harrison, 
New Jersey. 


HYATT ROLLER BEARINGS 


WORLD OIL 





International Section 











i pa only does the Baker Model 
“D” Retainer Production Packer 
take care of the “every day,” simple 
installations, but it is adaptable to many 
of those previously difficult or impos- 
sible applications. 

This is due first to the construction 
of the Packer itself, employing two 
sets of opposing slips, with a Hycar 
packing element between them, so that 
the Packer virtually becomes a part of 
the casing, cannot be moved up or 
down the casing, and prevents fluid or 
gas from passing between the packing 
element and the casing. When the Set- 
ting Tool, used to set the Packer, is 
removed from the well, only the 
smooth-bore Packer is left in the well, 
securely packed-off, and ready for se- 
lection and use of the proper Baker 
Packer Accessory Equipment to meet 
production requirements. 


ACCESSORY EQUIPMENT 
IMPORTANT 

It is the complete line of Accessory 
Equipment that is responsible for the 
outstanding adaptability of Baker Packer 
installations to produce one or more 
zones, simultaneously or separately — 
through tubing or casing—and often with 
flexibility to permit production changes 
without pulling the tubing string. 

One interesting and useful accessory 
unit is the Baker Tubing Seal Nipple, 
Multi-V Type (Product No. 448-D) 
which is an important element in many 
Packer installations to effect a fluid- 
tight seal in the annulus between the 
tubing string and the internal smooth 
bore of the Packer. This unit permits 
movement of the tubing string, either 
up or down, over the length of the 
Packer bore; and, for additional move- 
ment more than one Multi-V Tubing 
Seal Nipple may be used, as shown in 
Figure 1 on the opposite page. 


CONVENIENT LATCHING SUB 


The Baker No Left Turn Latching 
Sub (Product No. 473) is positioned in 
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Baker Model ‘‘D”’ 
Retainer Production Packer 
Product No. 415-D 
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BAKER TUBING SEAL NIPPLE, MULTI-V 
TYPE, which effects a fluid-tight seal 
between the tubing string and 
the bore of the Packer. 





eee Sam 





the tubing string just above the Tubing 
Seal Nipple. This ingenious device does 
not effect a seal, but provides a quick- 
engaging, positive hold-down for the 
tubing production string, and holds the 
Tubing Seal Nipple in proper position 
in bore of Packer where it cannot be 
moved upward or downward by expan- 
sion or contraction of the tubing string. 

Inasmuch as no “‘set-down” weight 
is required for operation of this Sub, the 
tubing can be suspended in tension, if 
desired, so that pressure bombs (and 
other devices) may be dropped readily 
through the tubing. Operations are not 
handicapped by “corkscrewed”’ tubing 
which often results when set-down 
weight is applied to conventional type 
packers. 

APPLICATIONS ARE MANY 


In addition to the fact that the Baker 
Model "'D”’ Retainer Production Packer 
is used for single-zone or multiple- 
zone production applications, it is ideal 
for isolating casing, for salt water dis- 
posal, for acidizing, re-pressuring, and 
many other applications, 

Other features which appeal to vet- 
eran production men are its Complete 
Drillability — Resistance to High Tem- 
peratures—Corrosion-Resistant Con- 
struction — Freedom of the Tubing 
from the Packer—and Positive Anchor- 
ing Against Upward or Downward 
Movement. 

Descriptions, illustrations and speci- 
fications are in your 1948 Baker (or 
Composite) Catalog; a new brochure 
covering the Baker Retainer Production 
Packer will soon be off the press ready 
to mail at your request ; and Baker rep- 
resentatives in every active area are 
anxious to serve you, 





BAKER O/L TOOLS, INC. 


Houston ° Los Angeles 
New York 
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FIGURE 1— (left) 

This single-zone installation is recom- 
mended where it is necessary to compen- 
sate for variations in the length of the 
tubing string, and to prevent excessive 
weight being imposed upon top of Packer 
when extreme increases in bottom hole 
temperatures cause expansion of tubing. 

Three Baker Tubing Seal Nipples, Multi- 
V Type, are used, and spaced so that one 
Nipple is always sealed off in the bore of 
the Packer. The desired length of the tub- 
ing string is determined, to permit proper 
spacing of the Multi-V Nipples in the 
Packer and allow for proper connection at 
the tubing head. The tubing string is run 
into the well until the Baker Locator Sub 
contacts the top of the Retainer Production 
Packer. The tubing is then raised to remove 
the Seals from the Packer, to permit circu- 
lating and unloading the mud from the 
well. When the well has been unloaded, 
the tubing is set down and the final Christ- 
mas tree connections made. 
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FIGURE 2— (center) 

This hook-up is for producing a single 
zone with the production string anchored 
to the Packer, an advantageous feature 
when it is desired to: (a) produce the 
zone by pumping, while keeping the pro- 
duction string in tension; or (b) produce 
the zone by flowing without having to 
impose excessive weight on the Packer in 
order to hold the Tubing Seal Nipple prop- 
erly positioned in the Packer bore; or (c) 
high pressure injection of gas or fluid for 
re-pressuring or secondary recovery. 

The production string is run in the cas- 
ing until the No Left Turn Latching Sub 
rests on top of the Packer. This is indicated 
at the surface by a drop in weight 
recorded on the strain indicator or the 
weight indicator. The production string is 
then raised approximately five feet, and 
in this position the zone may be washed 
and brought in, if it will flow. 

FIGURE 3— (right) 

This two-zone hook-up permits washing 
the upper zone and unloading the annu- 
lus; or the upper zone may be killed 
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through the tubing without running a side 
door choke on a wire line. The casing head 
used must pack off while the tubing is 
being raised or lowered. The Packer is set 
close below the upper zone, and the pro- 
duction string (made up as shown in Fig- 
ure 3) is runin until the Locator Sub rests 
on top of the Packer, indicated by a drop 
in recorded weight on the strain indicator. 

To wash the upper zone, or to unload 
the annulus, the string is raised about 8 
feet to bring the Perforated Spacer Nipple 
above the Packer, but with the lower Tub- 
ing Seal Nipple inside the Packer bore. 
After the upper zone is brought on pro- 
duction through the casing annulus, the 
production string is lowered until the Loca- 
tor Sub rests on top of the Packer. Weight 
of 10,000 pounds, or more if desired, may 
be set on the Packer, and the lower zone 
brought in through the tubing, by swab- 
bing if necessary. To kill the well later, 
the lower zone is killed through the tub- 
ing; the production string raised (left view) 
and the upper zone killed. The produc- 
tion string is the removed from the casing. 









The report concedes that 
the domestic companies believe that un- 
less there is a change in the Mexican 
petroleum law, any contract with Pemex 
rests on a very shaky legal basis.’ 
report con- 


“Some companies,” the 


tinues, “appear not to find the same 


within the 
(Mexi an) 


legal difficulties in working 


framework of the existing 
petroleum law, but feel that the extent 
of supervisory direction by Pemex 

Was objectionable. Others indicated they 
were reluctant to surrender operations 
to Pemex after petroleum was discov 
ered and secure reimbursement or com- 
pensation out of the net income (i.¢ 
gross production less pro rata expenses) 
obtaining under Pemex management 


“All that the 
bursement and compensation terms of 


companies felt reim- 


the 80-20 proposal (an earlier Mexico 
offer) were inadequate for the risk in- 
volved. Companies which had had fur- 
ther negotiations last fall along the lines 
of the proposal which Pemex discussed 
with the committee last September, ap- 
parently had no difficulty with the 
amortization of investment provision 
nor with the suggested change in com- 
pensation to a percentage of gross pro- 
duction rather than of net income. Their 
only question was one of adequacy of 
the 13% 
for the risk involved.” 


percent rate as compensation 


Varying Reception 


The committee reports that “some oil 
companies and Pemex are close enough 
in their negotiations that they seem to 
be within the area of possible eventual 
agreement, while other oil companies do 
not seem to find the terms of the pro- 
posed arrangements sufficiently attrac- 
tive to elicit their participation.” 

The report makes passing reference 
to a comparison of current arrangements 


“some of 





Construction on pipe line project in Tampico region. 


in Venezuela with the proposed Mexi- 
can offer. “In Venezuela the government 
and the companies presumably share on 
a 50-50 basis in the net income (arising 
after all expenses including adequate 
amortization charges for capital in- 
vested). In actual practice it appears 
that for some companies a division of 
net currently is 55 percent for Venezuela 
and 45 percent for the companies with 
government further re- 


the Venezuelan 


ceiving substantial indirect reimburse- 


ment, in the form of heavy expenditures 
for schools, roads, housing, hospitals 
and other ‘social’ benefits estimated by 
one company as equivalent to approxi- 
mately one-half of the entire payroll 
expense. 


“The 


tailed calculations of the differences be- 


committee has not made de- 


tween the so-called 50 percent of net 
income arrangement prevailing in Vene- 


zuela and the 13%4 percent gross pro- 





Minatitlan refinery in the Tehuantepec Isthmus area. 
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duction suggested by Pemex, but one 


oil representative intimated that the 


latter figure calculated as about the 


equivalent of 35 percent of net income 
and that a 16 percent of gross produc- 
tion figure would approach some 45 
percent of net income. 


The 


officials promise that Mexico’s oil pro- 


report further assures Pemex 


gram does not intend to exclude the 


participation of American capital, and 
they felt the competition they would be 
afforded would be beneficial to Pemex. 

The committee approached its study 
of Mexican oil from two focal stand 
points: (1) military needs; (2) improved 
economic relations between Mexico and 
the U. S.. that 


the export of 


The report points out 
U. S. commodities to 
Mexico represents a trade of about $% 
billion 


course, can be financed only by Mexico’s 


ultimately, of 


yearly, “which 


having a substantial export trade, It 


seems clear that the only way in which 
our business men can expect to con 
tinue such substantial exports to Mexico 
is through that country’s developing an 
exportable petroleum surplus. 

“Of even more significance in the 
disturbed times of today are considera 
tions of national defense and the posi 
U. S. in the 


It appears 


event of an 


that not 


tion of the 
emergency. clear 


only must we have reasonable assur- 

ance of the continuation of supply from 

present sources, but we must have addi 

tional sources available for pyramided 
” 

emergency demand. 


Che 


considerations “point up the importance 


committee adds that all these 


of Mexico as a potential source of 
supply, inasmuch as there seems to be 
that Mexico 


reserves.” 


no disagreement whatever 


possesses potentially large 
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eee of South Amer 
ica’s petroleum resources is suffering ar 
unexpected setback from two causes, one 
economic and the other political. 

The economic reason is the recent 
weaking of the world oil markets. The 
political factor is the new U. S. policy 
discouraging oil development loans to 
countries that are moving toward na 
tionalization of their petroleum in 
dustries 

Economically, crude production in 
Venezuela is being cut back sharply 
because of the more favorable world 
supply situation. Such reductions reverse 
the upward trend in production that had 
been uninterrupted since 1941. Creol 
Petroleum Corporation, largest Vene 
zuela producer, reduced its December, 
1948, output by 40,600 barrels daily unde: 


its November, 1948, 


duces nearly 


level. Creole pro 
one-half of all Venezuela’s 
oi, Shell, second largest operator in 
Venezuela, allowed its option on royalty 
declining to pay th 
premium price, and other producers ar¢ 


expected to follow suit. More than six 


hs ag Venezuelan government oi 

f , , 1} 

icials indicated the desire to hold 
production a ! re c¢ Servalive levels 
the terest OF a stal le economy 
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By HENRY OZANNE 


Staff Writer 


Conference of Foreign Service Economic 
Officers at Rio de Janeiro, where it was 
pointed out that nationalization policies 
are presently the greatest deterrent to 
further development of potential South 


American oil fields 


Bolivian Loan 


Bolivia at present is the only South 
\merican nation carrying a U. S. loan 
for petroleum development. Bolivia ob- 


tained an $844 million line of credit from 


the Export-Import Bank toward her 
$1514 million oil program, the key proj- 
ect of which is the Y-pipe line from the 
Camiri fields, in South Central Bolivia, 
to Sucre and Cochabamba, where refin- 
eries will be built. The line will have a 
split-off point at Zudanez. 

The Bolivian loan was approved be- 
fore the new U. S. policy was defined, 
and under existing conditions it is cer- 
tain that Bolivia could not secure such 
credit since she expropriated Standard 
Oil Company (N. J.) properties in 1937. 
hereafter Bolivia set up a state oil 
ney, Yacimientos Petroliferos Fis 
ales Bolivianos, that is currently pro 

ing 30 percent of the country’s crude 
equirements. The rest is imported and 


btained from International Petroleum, 


affiliate of Standard Oil Company 
N. J.) 

Yy PFI thorities are projecting a 
| l-up drilling program of 25 wells 


\ 
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. 
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South America's 
_ Problems 
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First completed jetty 
at Shell refinery, Car- 
don, Paraguana. 


but may find that plan stymied because 


of inability to raise the needed $24 mil- 
lion loan. Bolivia’s program is designed 
to make her self-sufficient in oil, and 
the pipe line project, it is said, will en- 
able her to be 85 percent self-sufficient 
in all petroleum products by early 1950 
Industry experts believe the estimate 1s 
far too optimistic. 

In Paraguay a partial nationalization. 
program covering oil has been proposed 
by President J. Natalicio Gonzalez. 
Union Oil Company of California, 
through its subsidiary Union Oil Para- 
guay, is the only operator in the coun 
try and so far has failed to find oil 
despite an expenditure of several million 
dollars in exploration work. It is felt 
that Paraguay will not push its nation- 
alization plans for the moment, since 
such a program might discourage Union 
to the point of withdrawing, and might 
even cause Jersey Standard, now im 
porting and distributing about 8200 bar 
rels a day, to divert its supplies outside 
the country. At the moment Paraguay 
is in dire need of petroleum products 
Gasoline prices there are among. the 
highest on the entire southern continent 

The outlook is somewhat more encout 
aging in Chile where American contrac- 
tors working with the government have 


discovered eight ] 


producing wells and 
four gas wells in the Cerro Manantiales 
field of Tierra del Fuego. Chile’s presi 
} 


dent, Gabriel Gonzalez Videla, is friendly 
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to foreign operators and has declared 
that after Chile’s own oil needs are sat- 
whole exportable 


ished, the country’s 


surplus will go to the U. S. However, 
Chile may be handicapped in a vigorous 
development of her oil reserves by a 
lack of capital which may be barred to 
her in the form of U. S. loans because 
ot the role of her government in in 
dustry. 

In Argentina the picture is less favor- 
able. Crude production has been rising, 
especially government production which 
accounts for 72 percent of all Argen- 
tinian output as against 70 percent in 
1947. But Argentina is still 60 percent 
total petroleum require- 
that $160 million 


will be needed merely for oil imports in 


short of her 


ments and estimates 


1949. Argentina’s economic czar, Miguel 
Miranda, is not particularly friendly to 
the American petroleum industry and is 
seeking to barter Argentina coal for 
European oil. 

3razil’s crude oil development is now 
reaching the point where it would be 
possible to draw as much as 2000 barrels 
a day from the Bahia fields. This would 
still be far below the country’s require 
ments, but exploration and wildcatting 
outside of the Bahia fields has been negli- 
gible compared to the immense areas of 
territory. Although the administration as 
well as the nation’s economists agree that 
opening the door to foreign capital is the 
quickest way to develop Brazil’s petro- 
leum resources, the strong nationalistic 
feeling which prevails has prevented any 
such action. The development of this 
important resource remains the responsi 
bility of a government agency whose 
budget necessarily is limited to a mere 
fraction of the capital outlay required to 
prospect intensively throughout the coun- 
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Road construction in Bolivia at Sanandita. 


try. Fast becoming industrialized, con 
sumption of petroleum fuels and other 
products is rising by leaps and bounds, 
and it is unlikely that a local supply will 
be developed without the benefit of out- 
side capital and technology. 

liberalize the 


\ series of efforts to 


policy has resulted in a constitutional 
amendment to make it possible to allow 
foreign capital to operate in Brazil. 
However, the all-important implementa- 
tion of the amendment by adequate 
petroleum laws is still hanging fire. The 
first draft of such a law to be reported 
out of the legislature is still far from 
inviting to foreign investors, and even if 
enacted will fail to attract more than a 


fraction 


9§ the capital necessary. With 
increased availability of Middle East and 
Caribbean crudes, the possibility of ven- 
tures on a large scale into Brazil becomes 


even more remote. 


Uruguay an Importer 


Uruguay, with a daily consumption of 
about 10,000 barrels of petroleum prod- 
ucts daily, is another South American 
nation which is strictly an importer of 
crude oil. Most of the products are 
manufactured in the country at a modern 
refinery in Montevideo, but every barrel 
of crude must be imported. Under its 
nationalization policy there have been no 
discoveries of oil reserves. 

Peru’s petroleum economy is precari- 
ously balanced. Although it is still a net 
both and products, 


exporter of crude 


increased industrial and civilian con- 
sumption is climbing at an alarming rate 
when compared to the producing poten- 
tial. Some slight increases in production 
were effected in 1948 over the 1947 rates, 


but this has been at the expense of draw- 
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ing on previously discovered reserves 


rather than discovery of new sources. 
With great areas of promising territory 
yet unexplored, the political setup has 
been such as to block all efforts to obtain 
a liberalized policy in regard to foreign 
operators. 

The 


resources developed has survived several 


urge of Peruvians to have its 
changes in administration, but opposing 
factions have not allowed enactment of 
Units of 
petroleum 


adequate laws. some of the 


world’s largest firms have 


maintained organizations in Peru for 


years in anticipation of moves which 
would allow them to explore for oil with 
promise of realizing a return on their 
investment. An effort was made early in 
1948 by the 


alize the policy by Supreme Decree after 


3ustamante regime to liber- 


other means had failed. However, it was 
not possible to convince prospective 
investors of millions of dollars that they 
would be satisfactorily protected under 
such a decree. Now most of the major 
companies have withdrawn their repre- 
sentatives. While crude was in extremely 
tight supply the hazards of expensive 
exploration were thought to be justified. 
The 
market and a hostile policy have caused a 


current combination of a softer 
lessening of interest in the “long shots.” 
With 


Venezuela the only oil-exporting coun- 


Peru, Colombia, Ecuador and 
tries in South America, the continent's 
petroleum economy is not well balanced, 
and the oil programs in other countries 
of the continent are important both for 
their own domestic needs and for a con 
tinental equilibrium. That whole pro 
gram which as recently as three years 
ago appeared promising and significant, 
is now fast being placed on the shelf as 
unlikely of realization in the near future. 
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LEFT: Imperial Oil Pipe Line Company's creek bed crossing near 
Leduc. 
RIGHT: Rig on Imperial’s Leduc 109, Driller is A. J. Gladstone. 


, CANADIAN oil industry looks 
back on 1948 as “the year by far the 
greatest, on every count, in the half- 
century history of the search for oil and 
gas in the West.” With equal confidence 
the industry can look forward to 1949 
and say “Canada has only seen the 
beginning. The new year should dwart 
the efforts, and the results, of the past.” 

During 1948 Alberta and the rest of 
Western Canada became a focal point 
of world interest, for the efforts of ex- 
plorers brought results that materially 
altered world thinking on sources of oil 
supply for the years of increasing de- 
mand ahead. 

During 1948 prairie oil production 
climbed by 62 percent, recording a 4.6 
million 11.95 million 
barrels compared with 7.34 million bar- 
rels in 1947, The past year brought out 
far more oil than ever before in Cana- 


barrel increase to 


dian history. This year will set another 
record, far ahead of ’48. 

Alberta and Saskatchewan 
sumers, 1948 brought a goodly share of 
the fruits of oil Gasoline, 
tractor fuel and other products prices 


For con- 


discovery. 
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dropped early in December, as Alberta 
crude, processed in Imperial Oil Ltd.’s 
new Edmonton refinery, and at existing 
plants in Saskatchewan, moved outward 
to displace higher-cost U. S. petroleum. 
The price cut was the first major break 
in the world-wide upward spiraling of pe- 
troleum prices following the war. Prairie 
consumers will save upwards of $9 mil- 
lion yearly from the price cut. The fu- 
will bring further and 


ture probably 





DISCOVERY of at least two additional 
major fields, and expansion of older 
fields, including the development of 
Leduc into one of the important oil 
sources of the continent, has 
focused attention on Western Canada 
as a region of tremendous poten- 
tiality. Observers feel that develop- 
ments of the past two years fully jus- 
tify the great investments already 
made, and planned for the immedi- 








ate future. 
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By C. O. NICKLE 


Staff Correspondent 


more widespread reductions as produc- 
tion increases, markets broaden and 
low-cost pipe line transportation come 

Alberta’s 
for the 


custodian 
started to 
reap the harvest in 1948. The fiscal year 


government, as 
province’s citizens, 


will bring it a return of considerably 


more than $5 million from lease and 
reservation fees, bonuses on crown oil 
reserves, and royalties from production. 
Last year the return was only $1,635,000, 
while 1946 brought only $900,000. The 
year ahead is expected to bring a return 
dwarfing the record of 1948. Other west- 
ern provinces, of which only Saskatche- 
found 


small start on a 


wan has yet production, have 


made a harvest from 


lease and reservation fees. 


Increased Exploration 


Into Alberta, whose plains and foot- 
hills have yielded Canada’s only major 
oil and gas discoveries to date, poured 
the great bulk of the estimated $50 mil- 
lion spent in 1948. Into Alberta will go 
the bulk of the anticipated $100 million 
of 1949 spending, but there is also grow- 
ing recognition of the possibilities of 
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British Columbia, Saskatchewan, Mani- 
toba and the Northwest Territories, and 
these regions will not be neglected 
Last 
commencement of 


year saw the taking up and 


exploration on far 
more millions of acres than ever before 
than 56 million 


By year’s end more 


acres of government and _ private oil 


rights in the prairie provinces were 
under exploration commitment or lease, 


More 


total are 


nor far short of double a year ago. 
than 44 million acres of the 
in Alberta, but only a fraction of the 
prospective oil and gas territory in that 
province and its neighbors has so fat 
This 
more detailed exploration of the lands 


been scratched. year will bring 


now committed, and will see extension 


of activity to many more millions of 
acres. 

Seismograph and gravity meter crews 
triple the number of any previous year, 
and more geological parties than ever 
before, looked for structures from Mani- 
toba to British Columbia, and from the 


American border far into Canada’s 


northwest. By year’s end geophysical 


crews exceeded 65, compared with a 


peak of 22 in 1947, 

Following up the geological and geo- 
physical parties on exploration, and fol- 
lowing up discoveries on development, 
more and more drilling rigs went to 
work. By year’s end the total topped 80, 
with 50 in use a 


compared year ago, 
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only 20 two years ago. The number will 
further increase in 1949. 

Drilling rigs made hole at double the 
1947. In Alberta, 
percent of 1948 


rate of where more 


than 95 drilling was 


centered, more than 1,700,000 feet of 
holes were drilled in search of oil or 
gas. In 1947 the total was 882,000 feet, 


1946 only 402,000 feet 
The year ahead will set a new 
1948 an estimated 366 
Alberta, 


210 oil wells, 23 gas wells and 133 dry 


while in were 
drille d 
record, During 


wells completed in including 


noles 


Recent Discoveries 


The past year brought concrete re- 
sults, a long list of oil and gas discov- 
eries and field extensions. Top-ranking 
was Imperial Oil’s Redwater discovery 
three months ago half a 
1 


dozen completions by year’s end, Red 


Based on only 


water bids fair to become one of the 
world’s biggest single oil strikes of 1948 
Estimates of oil reserves range beyond 
Redwater will be- 


500 million barrels. 


come a major factor in Canadian oil 
supply in 1949, 
Leduc discovery ... the 


started the 


Imperial’s 
major find which western 
oil boom in 1947 


estimated at 200 million 


.. became a reserve 
barrels of oil 
and more than 500 billion cubic feet of 
1948. Its 
Imperial’s oil strike a 


Woodbend, and by 


vas during boundaries were 


spread wide by 


township north at 
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the extension efforts of such independ 
ents as Globe, West, 
Home, East Leduc, Central 
Continental. The full limits have still to 
be determined. During 1948 the Leduc 
area poured out about 4.65 million bar 


Leduc 
Leduc and 


rels of oul, 
Alberta. 


Corporation 


southwest corner of 
Gulf Oil 


pleted its Pincher Creek discovery 


In the 
Canadian com 
well 
early in 1948, a 214-mile deep well witl 
estimated potential of 45 million cubic 
feet of gas and about 1500 barrels oft 
light oil 


which could mean the start of 


daily. Thi wet gas strike, 


major field of the Turner Valley type, 
is now being followed up by two more 
Gult wells, and an should be 
obtained in 1948. 


The Hanna-Craigmyle area popped 


answer 


into the limelight late in the year with 


completion of Hanna Petroleum’s dis 


covery oil well with initial production 
of 360 barrels daily, and a drill-stem 
test at Socony-Vacuum Oil Company’s 
Craigmyle venture which showed a very 
substantial oil flow. 

The 
started blooming as a “heavy crude” 
oil field in 1947, jumped its 1948 pro- 
around 1.6 


Lloydminster region, which 


duction to million barrels, 


about double the previous year, as inde- 
pendents speeded development of what 
has become Canada’s leading black oil 
reserve. 

Alberta during 1948 


Elsewhere in 
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PRESSURE-TIGHT PACKING UNIT CANNOT EXTRUDE 


4 DOES NOT REDUCE 1.0. OF CASING STRING 


sip DOES NOT DISTURB CASING CEMENT JOB 


BAASH-ROSS PACKING CASING BOWL 


ae 


““\epairing damaged or split casing strings is an easy, foolproof operation 
when you use this field-proven tool that has long been a dependable standby 
among leading operators throughout the world. It’s the Baash-Ross Packing Casing 
Bowl—and it offers a number of important advantages on modern casing repair jobs... 
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ic all you do to make a quick posi- 
tive casing repair with the Baash-Ross 
Casing Bowl. First, cut the casing below the defective 
area (Baash-Ross makes a cutting tool that is ideal 
for this job!) and remove the upper portion of the 
string from the well. Discard the defective portion of 
the string, replace with good casing and attach a 
Packing Casing Bowl to the bottom of this replace- 
ment string. After the repaired casing string is run 
back into the well, it is lowered until the top of the 
casing standing in the hole passes completely into 
the Casing Bowl and seats against the shoulder in 
the upper portion of the Bowl. 

















| IH 


FOOLPROOF 
PACKING ELEMENT 

Note in the cutaway 
view of the Packing Casing 
Bowl how the upper and 
lower steel rings that retain 
the lead packing elements 
have a compressible joint 
like a piston ring. This per- Mh 
mits them to close around the pipe along with the 
lead as it expands, thus preventing the lead from 
extruding out of the packing area. Result—a tight 
leakproof pack-off between the old and new casing 
sections, without need for cementing or other com- 
plicated sealing operations! 














FULL INSIDE DIAMETER 

Another important advantage is that the minimum 
inside diameter of the Baash-Ross Casing Bowl is 
equal to that of the Casing to which it is attached. 
Any tools, liners or other equipment that will pass 
through the casing string will also pass through the 
Casing Bowl without hanging up! 


CEMENT JOB IS UNAFFECTED 

Since the Packing Casing Bowl attaches to the 
top of the casing standing in the hole, the cement 
shut-off around the shoe is not disturbed. This, 
coupled with the tight leakproof joint effected be- 
tween the Casing Bowl and the casing in the hole, 
assures the repaired string being just as watertight as 
the original casing job. 








Then the string is simply raised available 


a short distance to set the slips and ex- 
pand the lead packing to a permanent, 
pressure-tight fit against the casing in 
the well... the casing suspended at the 
surface in the usual manner to retain 
the tension... and the job’s done! 
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of providing a much better trade bal- 
ance with the U. S. 

Already production is overtaking ré¢ 
fining capacity. During 1949 it is thought 
that daily crude production will out- 
distance the crude equivalent of prairie 
demand for products, and with sched- 
uled expansion of refining capacity in 
the prairies it would mean that they 
would be self-sufficient in terms of both 


producing and refining capacity. The 





traditional movement of products from 
Ontario and Montreal refineries to Man- 
itoba should be eliminated shortly there 


jase 


after. 
Can Meet Competition 
Hewetson believes that Alberta pro- 
duction will be able to compete success- 
present U. S. Crude sources 





Imperial tank battery No. 7, Leduc field. fully with 

“wherever supplies from those sources 

impinge on the prairie market.” Alberta 

came small oil discoveries by Standard ginning of what will eventually be a crude, for example, he thinks will be 
Oil Company of California at Brooks, complete reversal of certain established apy to compete at Winnipeg and so ex- 


by Imperial at Armena, Pan-Western lines of supply. tend its market. He feels that every 
Oil at Baxter Lake, Gas discovery or In 1947 oil demand in Canada was 7.5 barrel which replaces U. S. crude will 
extension wells were completed at Medi- barrels per capita, roughly half of the have the effect of savings varying from 

cine Hat, Viking-Kinsella, Foremost, consumption level in the U. S. In 1948 $3 to as much as $5 in U. S. funds. 
Hanna, St. Paul, Vermilion, and Key- Canada’s per capita use of petroleum Other studies being made include the 
stone Valley. Other gas discoveries were products advanced to 8.1 barrels, and a _ practicability of moving reduced crude, 
mode at wildcats drilled for oil, but were further rise is foreseen for 1949. from which some of the lighter products 
abandoned for lack of an immediate The U. S. in 1948 was for the first in large demand on the prairies have 
market. time a net importer of crude oil, but been removed, by rail from Edmonton 
Turner Valley put out about 4.88 mil- despite this fact, Canadian refineries to the Ioco refinery in British Colombia. 
lion barrels of oil in 1948 to boost its have been, and still are, dependent for There it might be processed to supply 
cumulative yield to about 98 million bar- crude supplies on U. S. sources and products in demand in British Colombia 
rels. During the year Royalite Oil Com- other U. S. dollar sources. The signifi- and thus back out some California prod- 
ucts. A possible extension of the market 


pany, Ltd., made an oil strike below cant point is that if sufficient crude re- 
former producing levels, and 1949 — serves of the type required in Western 
should bring its evaluation. Meanwhile, Canada be found in Alberta or other 


Home Oil Company, Ltd., is continuing provinces in the west, exports to the 
U. S. could alleviate dollar requirements 


in the same manner to Manitoba and 
Northwestern Ontario would compete 
with American. Mid-Continent and with 
extension drilling northward. South American crude and products. 
Hewetson reiterated Imperial’s plans 
to build a 16-inch line from Nishku, 
near the Leduc field, to Regina in Sas- 


for crude to be run in Canadian refin 
Current Trend eries elsewhere. 

oe He estimates that Western Canada 
Two years ago there was fear that me will ; U c katchewan at a2 cost of Bee $35 mil- 

eae go ie La “an, crude yack ou .-S: crude as a ; : 2 
even Alberta's oil needs could not oon lion, scheduled for completion next year, 
tinue to be provided from domestic 
ae EF) : 
fields. A year ago Alberta was fully it is thought that Prairie requirements — jarrels daily. The line would have the 


source of supply by 1950, at which time 
is dues a and able to carry as much as 100,000 


aken care of and there were reasonable will be met from domestic production. effect of moving the prolific Leduc and 
grounds for hope that the prairie prov- \ proper program of marketing their Redwater fields nearer the markets by 
: - . re , > , |- » 1OAC a ° y . . . ° . 
inces could be covered by late 1949. Dur- oj] in the U. S. would have the net effect eliminating costly rail hauls. 


ing 1948 the picture further radically 
changed for the better. The entire prai- 
rie area is now assured of oil from 
Alberta in 1949, and during the coming 
year mounting volumes of oil will be- 
come available for export further east 
and west in Canada, and southward 
the U. S. 

The significance in the current trend 
was pointed up in a recent statement by 
H. H. Hewetson, president of Imperial 
Oils, Ltd., Canada’s foremost producing 
company and a leader in the amazing 
developments of the past two years in 
Alberta. He declared that the two most 


significant factors in Canada’s oil out- 





look are the likelihood of continued in 


amme ve = . raera ‘ oa . : : ‘ 
creases in product demand, and the be Devon, a town in Leduc field, was named for the Devonian lime. 
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For tough oil field service you can’t buy a stronger, 
more rugged V-Belt than the Dayton V-Belt 
built with Raytex Fortified Cords. 

The Raytex F\ rtified Cords in the strength 
section of every Dayton V-Belt are specially pro- 


cessed Rayon Cords. They give Dayton V-Belts 


minimum stretch, greater flex strength and longer 


life. And this means less maintenance, longer 
periods of trouble-free service, more profitable 
hours of operation in oil field service. 


Standardize on Dayton Rayon Cord V-Belts 





SERVICE BY 


WORLD OIL 


THE MARK 





LONGER LIFE... 
GREATER STRENGTH 


RAYON CORDS 


WAAL yaa * ~~ 
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for your toughest oil field jobs. They'll prove 
themselves quickly . . . deliver unequaled per- 
formance day after day, month after month .. . 
regardless of wind or rain, dirt or dust, high 
or low temperatures, oil or grease. They’re built 
tough for tough service! 

Take advantage of on-the-spot stocks and 
specialized oil field engineering service by buying 
your Dayton V-Belts from Continental Supply 
Company’s strategically located branches. Write 


the Continental Supply Company, Dallas, Texas. 
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Venezuela Output Up 13.8 
Percent Over 1947 Period 


a of crude in Ven 
zuela through August had established a 
new peak 13.8 percent higher than the 
output for the first eight months of 1947 
Production for the period totaled 322, 
447,000 barrels a day, or an average of 
1,326,942 barrels a day over the entire 
eight months. Through the last four 
months of the year production has been 
maintained at a rate well above that 
established during the eight-month 
period. 

Production is from 50 fields, but the 
greatest concentration is from a com- 
paratively few areas. More than 89 pet 
cent of the total was derived from 13 
fields, with the other 10.6 percent from 
the remaining 37 fields. The Bolivar 
Coastal fields (Cabimas, Tia Juana and 
Lagunillas) are still by far the greatest 
producers, accounting for 46.2 percent of 
the total, actual production figures 
amounting to 149,023,000 barrels over 
the eight months or a daily average of 
579,844 barrels. Production from these 
three fields is more than the daily aver- 
age production from Iran, the largest 
single producing country in the Middle 
Fast. Of the 13 principal fields, only two 


failed to show a gain over 1947 produc- 
tion. Jusepin and Santa Barbara fields, 
both in Eastern Venezuela, have appai 
ently passed their peak and show de 
clines of 17.4 percent and 20.5 percent, 
respe ctively. These fields, which received 
an enormous amount of drilling activity 
during the past several years, were 
quickly drilled up and brought to their 
production peaks, and current drilling 
is not sufficient to arrest declines in 
flush production 
these two fields have accounted for more 


However, together 


than 17 million barrels of crude in the 
first eight months of 1948, or a daily 
average of 70,251 barrels. 

Indicative of the shifting of sources of 
supply with advent of larger quantities 
of Middle East oil into the marketing 
picture, is the figures showing percentage 
of exports to Europe and to the U. S. 
During the first eight months of the 
year, exports of crude to European mar- 
kets were 19.7 percent less than those 
for the comparable period in 1947, 
whereas exports to the U. S., Canada 
and other Western Hemisphere points 
were 22.6 percent, 23.1 percent and 12.3 


percent higher than the preceding year. 


Crude Oil Production 


PRODUCTION—In Barrels 





Daily 
COUNTRY | COMPANY Month Barrels Average 
t+ Bahrein Bahrein Petroleum Co December 929,557 29,984 
tCanada All Operators October 1,206,015 38,933 
tColombia. All Operators November 2,398,181 79,939 
Ecuador Anglo-Ecuadorian Oilfields November 134,155 1,472 
Ecuador Oilfields, Ltd. November 18,834 194 

TtEgypt Anglo-Egyptian Oilfields November $77 ,239* 31,332 
tFrance All Operators October 30,310 98 
tGermany All Operators October 107,596 13,148 
November 388,500 12,950 

tlran Anglo-Iranian Oil Compar November | 16,726,089 557,536 
tiraq Iraq Petroleum Company October 1,471,339 47,463 
tKuwait Kuwait Oil Company November 5,936,975 197,899 
tMexico 411 Operators September $1,822,394 160,746 
October 4,977,630 160,569 

Peru International Pet. Co November 960,000 32,000 
Lobitos Oilfields, Ltd November 191,492 6,382 

tRoumania All Operators September 2,485,350 $2,845 
tSaudi Arabia Arabian American Oi] ¢ November 14,453,870 $81,796 
rrinidad Apex (Trinidad) Oilfields November 242,036 §.068 
Kern Trinidad Oilfields November 36,944 1,231 

Trinidad Central Oilfields November 42,884 | 1,429 

Trinidad Leaseholds, Ltd.. November 513,505 17,217 

Trinidad Petroleum De November 214.649 7,155 

November* 419,538 14,984 


United British Oilfields, Trin 


1) 


TVenezuela All Operators 


*4 Weeke Ending N 


t Complete figures. 
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November 40,620,000 


Company Formed to Develop 
Resources Outside of U. S. 


\ company for the development 
foreign oil resources has been formed by 
Continental Oil Company, The Ohio Oil 
Company and Amerada Petroleum Cor 
poration, each of which holds a one-third 
interest. The firm is the Conorada Petro 
leum Corporation, formed to carry o1 
oil exploration programs outside the 
U. S. and to engage in negotiations fo 
foreign petroleum leases or concessions 
wherever prospects are favorable. 

Arthur A. Curtice is president and di 
rector. Other directors are L. F. McCol 
lum and James J. 
Conti- 
nental; J. C. Donnell 
II and W. B. Emory 
of Ohio Oil, and A. 


Cosgrove of 


Jacobsen and FE. H 
McCollough of Am 
erada. Curtice is a 
consultant in geolog- 


ical work and petro- 





leum engineering, 
and has been associ- 
ated with the firms 
of Hoover, Curtice and Ruby, Inc., 
and Hoover, Curtice and Ruby, S. A 
of Venezuela. The first of these firms 


has been changed in name to Explora 


Arthur A. Curtice 


tion Contractors, Inc., while the Vene 
zuelan company has been dissolved. 

Conorada is nominally capitalized, but 
Curtice says it will derive funds from 
its parent companies “in the amount and 
at the time needed.” 

“We are prepared to look any plac« 
in the world outside the U. S. for oil,” 
Curtice said, but explained that Cono- 
rada has as yet no specific program. 
When asked if the new company might 
be interested in oil possibilities in Mex 
ico, he replied that he had held lengthy 
discussions recently on that subject and 
is “thoroughly looking into the Mexican 
picture.’ However, he said, present terms 
offered by Mexico are not attractive. 

He added that Conorada has no con 
crete plan involving the Middle East 

After Conorada has accessed foreign 
oil possibilities, the actual acquisition of 
favorable prospects and their subsequent 
development will be carried on either by 
the parent companies direct or by sub 
sidiary companies to be organized for 
that purpose 

Curtice has served as technical adviser 
to many foreign governments in South 
America and in the Middle East and par- 
ticipated in drafting oil laws for various 
governments. 

Formation of Conorada is in line with 
the recent trend whereby large domestic 
Operators are turning to foreign sources 
4 
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40 Stands of Drill Pipe Saved 
by SPEED-TRIP Power Slips 


SPEED-TRIP BUILT-IN SAFETY FACTORS saved the hole on 
a California rig when the brakes went out. Pipe. was 
going in the hole. 40 stands of drill pipe were run- 
ning in when the driller hit the brakes and found 
he had no control. Tney were out like a boudoir 
light! Thinking fast, he tripped the Power-Slips. 
Acting under pressure, the slips immediately set on 
the drill pipe and stopped the string. Topside equip- 
ment... elevator, links, hook, and block... ended 
up on the floor, but no real damage was done to 
the rotary, Power Slips, or the hole. 








When all hell breaks loose, 
BJ Speed-Trip Power Slips 
save you real dough. 


1949 » 


February 1, 





p-TRIP 
power si 


>t 
saved the hole: 


THIS EXTRA SAFETY FACTOR is just one of the advan- 
tages of BJ Speed-Trip Power Slips. These Power Slips 
can be installed during drilling operations. They are 
the only Power Slips that can be swung 180 degrees 
away from the rotary thus giving maximum working 
room. B] Power Slips have a double-acting pressure 
cylinder and a guide cylinder... You get pressure- 
raising and pressure-setting. Gravity lowering is slow 
and unbalanced. BJ Power Slips are the first pressure- 
lowered Slips. Speed-Trip Slips give you pressure- 
F centering, uniform setting even when the pipe is not 
// centered! FOR COMPLETE INFORMATION— 
'{ write for the new BJ Speed-Trip Power Slips Bulletin. 


Byron Jackson Co. 


Since 1872 
MAIN OFFICE AND PLANT 
LOS ANGELES 54, CALIFORNIA 
Mid-Continent Office and Plant, Houston 1, Texas 
Export Office, New York 17, New York 
Branches in All Principal Oil Fields 















“Speed -Trips” are 
“instantly raised or 
‘set by the driller’s 
Cad foot-actuated con- 


trol valve, 


International Section » 215 








for oil supplies. This trend presents what 


is perhaps the sharpest issue in the 


American petroleum industry today— 
imports. Many larger units are stepping 
up foreign importation of oil, especially 
from the Middle East, while other 
smaller operators are charging that such 
policy is proving destructive to the do- 
mestic producing sector of the industry. 
The Independent Petroleum Association 
of America contends that petroleum im- 
portation is beginning to dictate opera- 
tion of the domestic industry. 

The long-awaited National Oil Policy 
Committee’s report, submitted to the 
National Petroleum Council in January, 
essentially sidestepped the issue of im- 
ports by one single reference to foreign 
oil—that the nation’s import policy 
should encourage exploration and devel- 
opment efforts in the domestic industry. 

With oil imports now at the 500,000- 
barrel-a-day level, many industry author- 
ities see the threat of “dumping” on the 
domestic market. Conflicting views on 
the issue will be heard in numerous con- 


gressional hearings this year. 


Clyde B. McDonald Is Named 
Houston Nomads’ President 
A-1 Bit & 


Clyde B. McDonald of 


Tool Company was elected president of 


the Houston Chapter of Nomads in 


January, succeeding Homer E. Thorn- 
hill. 

Other officers selected by the chapter: 
Ed. M. Tank 
pany, Edmond L. 
lorehn, Works, 


tary-treasurer; Wayne Rives, Oil & Gas 


Fontaine, National Com- 


vice president; 
Cameron Iron secre- 
Journal, assistant secretary-treasurer; F. 
F. (Salty) Baldwin, Hughes Tool Com- 
pany, sergeant-at-arms; Carrol W. 
Wood, Howard Smith Company, assist- 
ant sergeant-at-arims. 

Regents for the coming year will be 
Charles M. Smythe, E. W. Saybolt & 
Company, Homer FE. Thornhill, 
Thornhill-Craver Company. 


and 


Lebanon Petroleum Gives Up 
On Deep Wildcat at Tripoli 


Lebanon Petroleum Company has 
abandoned its deep wildcat test in the 
vicinity of Tripoli. Trebol 1 was on an 
anticlinal structure outlined by geophys- 
ics near the town of Tripoli during 1947, 
and the first test spudded late in that 
year, projected as a test of the Cretace- 
ous and the Jurassic limestone forma 
tions. 

Lebanon Petroleum is a subsidiary of 
Iraq Petroleum Company, holding a 
small concession under exploration per- 
mit surrounding the town of Tripoli, 
the only portion of the country thus far 


granted for petroleum exploration. 
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High Potential Indicated 
For New Well in Egypt 


A new oil well has just been brought 
in on the Sinai Peninsula which alone has 
more than enough potential to balance 
Egypt’s oil economy, making it a net ex- 


porter instead of an importer of oil. On 


Colombia Maintains Production 
Despite Domestic Problems 


The close of 1948 saw Colombia pro- 


ducing at a rate which, if maintained 


1949, 


set, although production was prevented 


throughout will see new records 


by labor and other internal troubles 
from equaling the 1947 high level. The 
year’s production was 23,791,510 barrels, 
representing a loss of slightly more than 
one month’s production during the year. 

A new record for a single month was 
set in October when production was 
2,492,125 


80,391 


barrels. The daily average of 


barrels in October was also a 


new record, the third is an many 
months, 

In November, the total 
slightly off, with 2,398,181 barrels, or a 


daily average of 79,717 barrels produced. 


was only 


The labor pact, signing of which had 
threatened to precipitate a general strike 
throughout the country, was finally set- 
tled early in December. As 
pected, the pact provided for additional 


WaS eX- 


benefits for labor, additional power for 
committees, and in- 


from 10 to 20 


labor-management 


creases in pay ranging 


percent. 


Airborne Magnetometer Survey 
Started in Canadian Province 


The Province of Ontario, Canada, has 


contracted with one of the leading 
(American air-survey firms for an exten- 
sive airborne magnetometer survey, and 
first flights in the program are now be- 
ing started. 

The 
1200 
the magnetic 
the Department of Mines and Resources 


area covered will include about 


square miles near ‘Trenton, and 


data will be delivered to 


of the Dominion of Canada. The current 


program will serve as an extension of 


aerial magnetic studies already per- 
formed in Ontario by the Canadian Geo- 
logical Survey. 

It is expected that the complete sur- 
vey will require about six weeks, in 
spite of the problems of winter flying 
temperatures of 10 to 20 


weather and 


degrees below zero common in the sur- 
vey area at this time of the year. It will 
be started on the second anniversary of 
first 
magnetometer survey performed in 1947 


the world’s commercial airborne 


for large Canadian mining interests. 


the basis of short production tests mad 
near the middle of January, the well 
flowed at a rate of 38,400 barrels daily, 
rivaling the famed Middle East wells in 
producing capacity. 

Drilled by Anglo-Egyptian Ollfields, 
Ltd. (Shell Group) and Socony-Vacuum 
Oil Company on jointly-held acreage, the 
big producer is the fifth well to be drilled 
in the Sudr field which was discovered 
during 1947, and the oil is apparently 
coming from a lower horizon. The opera- 
tors have not yet released full figures 
regarding the thickness of the produc- 
ing sand, or possible extent of the area 
which might be Total depth 
of the Sudr 5 is 3427 feet, some 800 feet 


involved. 


deeper than the original Miocene dis- 
covery pay, and the producing zone has 
been identified as Eocene sand. 

The companies have stated that tech- 
nical considerations and lack of sufficient 
knowledge of reservoir conditions will 
not permit production approximating the 
rate indicated as the potential of the well. 
In addition, there does not exist suffi- 
cient storage or pipe line capacity to 
transport this amount of production. A 
six-inch line is being built to the port on 
the Gulf of Suez, and there is already 
under consideration the possibility of a 
large-sized line northward from Sudr to 
an outlet near Port Said on the Mediter- 
ranean. Such a 
an estimated $5 million, would serve the 


line, which would cost 
immediate objective of by-passing the 
Suez Canal and would roughly parallel 
the canal, needing a distance of only a 
little than 100 miles to reach the 
Mediterranean. 

\ny estimates as to the possible over 
all value of the new discovery will prob- 


the next 


more 


ably wait for completion of 
Eocene test. The rig has already been 
moved to location for Sudr 6, just 2700 
feet northwest of the No. 5. The 
development taken place on the 


northwest side of the field as originally 


new 


has 


found. 

According to the latest terms of con- 
cession grants in Egypt, the government 
is entitled to a 15 percent royalty, plus 
an option to purchase on an agreed basis 
up to 20 percent of the remainder of the 
oil 

Discovery of a field of this magnitude 
would be particularly important to the 
European supply picture, since it is so 
much more readily available to Mediter- 
ranean points at a time when the build- 
ing and outlets for Persian 
Gulf oil are still pending. It should also 


do much to stimulate interest in Egypt 


projected 
as an almost untouched area for explora- 
tion. 
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Gulf Tubi 


Will Gulf joints leak under 

high squeeze pressure? 
No. Users report no trace of leak 
at 592002. 


Will worn joints leak? 
No. Users with 100 Gulf joints in 
string report no leakage after .70 


round trips. 


Will Gulf joints break out easily? 
Yes. Approximately 50% of 
torque used to make up is required 
to break out. 


Can power tongs be used with 

Gulf joints? 
Yes. Joint has greater tong room 
length than conventional thread and 
collar tubing. 
Note: Three and a fraction revo- 
lutions required for shoulder fit. 


Can Gulf joints be reworked? 
Yes. Ample length for tubing 


thread or tool joint thread. 


ann LISTEN 


WORKOVER 


Tubing Tool Jomts DEEPENING 


(COMPLETION 


ng Tool Joint Quiz 











Doesn’t it take too long to install and 

remove Gulf joints after use? 
Qn one round trip job—yes, Such 
jobs are rare. On two or more 
round trips, time is saved even 
though 14 of round trip time re- 
quired to remove joints after last 
trip. Major companies make it 
standard practice to install joints 
regardless of number of trips. 


Will Gulf Tool Joints save round 

trip time? 
Yes. 
25-40% approximately. Tubing 
can be run at speed equal to that of 
drill pipe. 


Is O.D. same as tubing coupling? 
Yes. 


Is inside bore same as tubing? 
Yes. 


How much time required to 
install joints? 
None. Joints installed during eleva- 








tor upward travel for next stand. 














Gulf Tubing Tool Joint Specifications 


*TYPE CONNECTION 


Pin Down Double 


Size Box Up Box O.D. | LD. Pin | Box | Assm'ld. Pounds 


DIAMETERS LENGTHS Weight 


Net 





—~| Assm’ld. 





2” DB 3.06” 1.99” F 13%” 


214” DB 








Gulf 


3.66” 2.44” 4 14%” 


*8 or 10 thread connections optional. * External upset or plain end type optional. 





























Tool Company, Houston, Texas 
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Pakistan Field Development 
Indicates Increased Output 


Developments in Pakistan have pro- 
ceeded to the point where substantially 
increased output may be attained in 
1949, it is indicated by recent reports by 
Attock Oil Company. During the early 
part of last year, operations were ham 
pered somewhat by the communal trou- 
bles, but more recently it has been pos- 
sible to continue with plans for further 
development in the new Balkassar and 
Joya Mair fields of the Punjab area. 
The third well drilled at Balkassar fur- 
nished a second producer from the Sa 
kesar limestone, which has responded 
to chemical treatment. It now appears 
that the field will be capable of sus- 
tained production which would justify 
the construction of the 34-mile pipe line 
which late in the year was completed 
to a junction with the main line from 


20,000 Tons of Pipe to Be 
Bought for Argentine Line 

The Argentine Direccion General del 
Gas del Estado has been authorized to 
purchase an additional 20,000 tons of 
seamless steel pipe for use on its gas 
trunk line project, according to the U. S. 
Department of Commerce. 

Due principally to delays in receiving 
various materials, the line is believed to 
be somewhat behind the original con- 
struction schedule, but is expected to be 
completed this year. When finished it 
will deliver gas 1200 miles from portions 
of the Comodoro Rivadavia district to 
Suenos Aires to help bolster Argentina’s 
fuel economy. It is also scheduled to 
supply communities near the route 
through branch lines. Original plans 
called for building around the Pilla- 
huinco and La Ventana mountains in 
the southern part of Buenos Aires prov- 
ince, but the continued shortage of steel 
for line pipe has dictated that the line 
build along a shorter route across the 
mountains. 

The Direccion General del Gas del 
Estado is the agency which holds a 
virtual monopoly on gas distribution for 
Argentina, and its activities will include, 
in addition to building lines from gas 
wells in the southern part of the coun- 
try, the setting up of facilities for the 
manufacture of bottled gas. It has re- 
cently received an appropriation of 100 
million pesos (approximately $25 mil- 
lion) from the Five Year Plan funds, of 
which Psl2 million is to be used for 
the bottled gas facilities, 44 million for 
pipe line construction, and 44 million 
for construction of distributing stations 


and machinery. 
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Dhulian to Rawalpindi. Drilling will 
continue in an effort to increase the po 
tential. Until the line was completed, 
both Balkassar and Joya Mair produc- 
tion was limited to the uncertain service 
provided by a railway line. 

In West Pakistan, Burmah Oil Com- 
pany’s deep test near the city of Hyder- 
abad was drilling below 3300 feet. The 
progress of this test is being followed 
closely, since it is scheduled for an ulti- 
mate depth of 10,000 feet. Lakhra 1 is 
a test planned since 1938, when Burmah 
Oil Company carried out an intensive 
geological survey. Before the survey the 
area had been studied at intervals over 
a period of more than 30 years. A loca- 


tion had been selected for the deep wild- 


cat at the time the operation was halted 
by World War II. Since the war, un- 








NOMADS VISITORS—Top: Foreign guests who attended a recent meeting of the Los Angeles 
Chapter of Nomads. Seated, left to right: G. K. Mounteney, Trinidad Petroleum Development Com- 
pany; M. D. Freeland, Bahrein Petroleum Company, Ltd.; C. H. Hendershott, Bahrein Petroleum 
Company, Ltd.; and M. H. Jackson, Brown Drilling Company. Standing, left to right: T. A. Connor, 
Iraq Petroleum Company; E. G. Dobson, Texas Petroleum Company; Charles M. White, Iraq Petro- 
leum Company; H. D. Nunez, Socony Vacuum Oil Company; and C. H. Strickland, Iraq Petroleum 


Company. 


Guests at the January meeting of the Houston Chapter of Nomads are shown below. Left to 
right: Paul Lehr, Shell Oil Company, Los Angeles; R. B. Starke, Caribbean Petroleum Company, 
Maracaibo, Venezuela; O. Kirkpatrick, Caribbean Petroleum Company, Maracaibo; G. K. Mounteney, 


settled conditions prevented actual O} 
eration until early last year 

Situated on a broad anticlinal fold in 
desert territory about 35 miles north 
west of Hyderabad, it was necessary to 
build a 12-mile road through the desert 
from the railway, where a special siding 
was built to receive materials. A camp 
was constructed with complete living 
facilities, and heavy drilling equipment 
was moved in. The rig is a heavy-duty 
outfit capable of going below 15,000 
feet, powered by automotive-type diesel 
engines, 

Spudded late in May, progress has 
been slow, even in the surface forma- 
tions. A string of 16-inch surface casing 
was cemented to 1920 feet, and plans 
are to carry a 1434-inch hole to 8000 
feet, where it will probably set inter- 
mediate pipe. Since drilling below the 
surface pipe most of the hole has been 
made through dense and extremely hard 
limestone and basalt in formations of 
Paleocene age, and progress has aver- 


aged only about seven feet per hour. 


Trinidad Petroleum Development Company, Bombay, India. 
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26—Well Logging Unit 





This item supplements Schlumberger Well 
Surveying Corporation’s data as shown on 
pages 3731-3736 of Composite Catalog. 





The Schlumberger well logging unit, 
in contrast with previous units, is 
equipped to record simultaneously four 
SP curves on one trip out of the hole. 
This record is available to the company 
representative on location. 


These new units contain permanent 


panels for all services. From top to bot- 
tom, they are (1) open hole section log- 
ging, (2) Gamma ray logging, (3) pho- 
toclinometer and dipmeter surveys, (4) 
gun perforating, side wall coring and 
casing collar locator, (5) electric log- 
ging, and (6) induction logging. 

For additional information write 
Schlumberger Well Surveying Corpora- 
tion, Houston, referring to Woritp O11 
item 26 
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Equipment 


New and improved equipment of manufacturers who describe 
their products or services in the current Composite Catalog 


SUppLEMEN" 


27—Rubber Expansion Joint 





This item supplements The Garlock Packing 
Company data as shown on page 1384 of 
Composite Catalog. 





New rubber expansion joints are flexi- 
ble connections designed for installation 
in pipe lines to relieve stresses in piping 
and equipment. The standard expansion 
joints are suitable for handling hot or 
cold water, brine or exhaust steam at 
temperatures not in excess of 180 de- 
grees. Joints with synthetic rubber lining 
are available for service involving oils, 
acids or mild caustic solutions. 

Flexibility is provided by a central 
arch in the body of the spool-type joint 
located midway between the two flanges. 
This arch flexes with expansion and con- 
traction of the piping, thus absorbing 
stresses in the line. The rubber flanges 
of the expansion joint are made integral 
with the body of the joint. 

The joints are made for pressure, for 
vacuum, or for pressure and vacuum. 


28—Pipe Wiper 


This item supplements the Hinderliter Tool 
Company Division data as shown on pages 
1723-1734 of the Composite Catalog. 








\ flexible rubber pipe wiper is de- 
signed to permit passage of bits as well 
as tool joints and protectors, called the 
Hinderliter “Full Flex” Pipe Wiper, it 
consists of two layers of abrasive-resist- 
ant rubber joined at the circumference 
around a steel reinforcing ring. The cen- 
ter of each layer is cut out to suit out- 
side diameter of pipe, and each layer is 
split at right angles to the other. 

Although in normal position the wiper 
fits snugly around the pipe, it has suffi- 
cient flexibility to pass tool joints, drill 
collars and protectors of greater diam- 
eter than the pipe, including the bit. 

Made of high quality materials, the 
“Full Flex” is tough and resistant to 
wear or damage. The steel ring, being 
completely enclosed in rubber, is spark 
proof. 

The wiper is made for pipe sizes from 
2% to 6% inches, inclusive, and in out- 
side diameters of 15, 17 and 19 inches. 


wwe © 
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Pressure-type joints are suitable for op- 
erating pressures from 40 to 125 pounds 
per square inch, and vacuum-type joints 
are suitable for a vacuum of 30 inches 
of mercury. 

For additional information write The 
Garlock Packing Company, Palmyra, N. 
Y., referring to Wortp OIL ttem 27. 


The 15-inch diameter will pass bits up 
to 63% inches; the 17-inch will pass bits 
to 9 inches; and the 19-inch will pass 
bits to 11 inches. 

For additional information, write Hin- 
derliter —Tool Company, Division of H 
K. Porter Company, Inc., P. O. Box 
2650, Tulsa, referring to Wortpd Or 
item 28. 
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DROP FORGED STEEL 
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REFLEX and i 
TRANSPARENT 


















LIQUID LEVEL 
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PENBERTHY 
REFLEX 


Drop Forged Steel 
— Liquid Level Gage 
~ Empty Space Shows White 
| Liquid Shows Black 


Due to “Reflex” principle, 
liquid always shows black 
and empty space white. 
Liquid level is indicated 
instantly and unmistak- 
ably. Made of temperature 
resisting alloy steel for 
high pressure and tem- 
perature service. Conforms 
with API and ASME re- 
quirements. 




















PENBERTHY 
TRANSPARENT 


Drop Forged Steel 
Liquid Level 
GAGES 


Glass front and rear per- 
mits observation of color 
and density of liquids 
under high pressures 
and/or temperatures. 
Highest quality—made 
of temperature resisting 
alloy steel. Conforms 
with API and ASME re- 
quirements. 


3277-C 
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PENBERTHY INJECTOR CO. 
Detroit 2, Mich. 
Canadian Plant—Windsor, Ontario 
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The Clipper Sealtite permanently in- 
stalled on a trailer mounted rig. Lowering 
the mast and moving in no way interferes 
with this installation. 


29—Weight Indicators 


This item supplements Martin-Decker Corpo- 
ration’s data as shown on pages 2505-2536 of 
Composite Catalog. 


The Martin-Decker production model 
clipper Sealtite Weight Indicator is de- 
signed for small rigs, production hoists, 
etc. It is 14 x 17 x 12 inches. Dependa- 
ble adjusters permit just the right de- 
gree of sensitivity and readability. The 
Vernier Weight Indicator with 6 to 1 
ratio is included and is ideal for fishing 
jobs, etc. Vacuum loaded at the factory 
and permanently sealed, they are load 
tested on certified test machines. 


When attached to the mast as a per- 





The Portable Model Clipper Sealtite. 
Ideal for any small space. Note conven- 
ience of handles. Can be installed perma- 
nently if desired. 


manent instrument, these weight indi- 
cators remain in place when the mast 
is lowered or the rig is moved. The 
gauge, hose and diaphragm are perma- 
nently sealed and ready for installation 
on the rig. Only one installation is re- 
quired. The gauge is mounted in the 
most convenient position on a permanent 
bracket or post. The diaphragm is at- 
tached to the dead line and remains 
there. 

For additional information, write Mar- 
tin-Decker Corporation, Cherry Avenue 
ind Wardlow, Long Beach 7, Calif., 
referring to Wor.p OIL ttem 29. 
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30—Heavy Duty Blocks 


This item supplements The National Supply 
Company's data as shown on pages 2793- 
2892 of Composite Catalog. 


Designed for handling maximum cas- 
ing loads, with reserve capacity in ex- 
cess of loads allowable on 14-inch wire 
line, the Ideal crown block and traveling 
block have ample capacity for 540-ton 
loads. 

Ideal 630-ton crown block, type 760-T, 
consists of seven sheaves 60 inches in 
diameter on a 12%4-inch diameter shaft 
nearly five feet long, which is supported 
by 8 by 35 inch main beam members 
nine feet long. 


The Ideal block, 


traveling 


540-ton 












































type 660-TD, consists of six sheaves 60 
inches in diameter on two 10%-inch 
shafts, four sheaves above and two be- 
low, inclosed in a block 13% feet long, 
less than three feet thick, and five feet, 
eight inches wide. 


The use of 60-inch diameter sheaves 
assures long life for the wire line, and 
the large double row tapered bearings 
offer the ultimate in bearing life expect- 
ancy. 

For additional information, write The 
National Supply Company, Box 899, To- 
ledo 1, Ohio, referring to WorLp O1 item 
30 
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JAS. P. MARSH CORPORATION e¢ DEPT. K, SKOKIE, ILLINOIS 


The Jas. P. Marsh line includes gauges especially designed for blenders, boilers, burners, capping, Christmas trees, 
columns, heaters, hydrogen units, instrument panels, pumps, Reid vapor bombs, scrubbers, separators, mud pumps, 
stills, towers, and other applications including oxygen and welding gauges. 
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31—Open Hole Section 
Gauge 





This item supplements the Schlumberger Well 
Surveying Corporation’s data as shown on 
pages 3731-3736 of Composite Catalog. 





The open hole section gauge was spe- 
cially designed to meet a need for an 
accurate hole gauge of substantial con- 





struction which could be run either up 
or down a drill hole without hanging up. 

In most cases volume is of first con- 
sideration in open hole studies. For this 
reason, the gauge is designed to produce 
at the surface an electrical recording of 
terms of cross-sectional 


hole size in 
area. The volume of the hole can be 
quickly and accurately determined by 


measuring the area enclosed by the 


curve with a planimeter. The hole diam- 
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Nelson Class 420 Explosion Proof Combination Motor Starters 


Because they provide automatic protection and control at all times, literally 
thousands of our Class 420 Explosion Proof Combination Motor Starters are in 


use throughout the Oil Industry. 


The Magnetic Motor Starter gives “across-the-line” starting. The Air Circuit 
Breaker is used as a disconnect switch and provides short circuit protection by 
meas of instantaneous magnetic trips. Where desired, Control Stations can be 


mounted on the covers of the starters. 


Photograph shows Nelson Class 420 Combination Starters installed at Gas 
Re-cycling Plant. Three Size 4 Starters are in foreground; and eight Size 2 
Starters in background. Write for descriptive Bulletin 420. 


NTakse) ClegluiiM 


ANUFACTURING CO. 





217 North Detroit 


TULSA, OKLAHOMA 


Telephone 2-5131 


Manufacturers of: Explosion-Proof Motor Controls, Junction Boxes and Enclosures, 

Circuit Breakers and Lighting Panels. Oil Field Motor Controls, Automatic Pipe Line 

Sampling Devices, Cathodic Protection Equipment, Switchboards, Instrument and 
control Panels, Unit Substations. 
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eter at any given point may be obtained 
by reading the log curve with respect 
to a graduated diameter scale located 
at the bottom of the chart heading. 


The instrument is run into the hole 
on the same cable used for electrical 
logging, and the log of the hole is 


available at the well upon conclusion of 
the survey. The time required for sur- 
veying a given interval of hole may be 
based on a running speed of approxi- 


Rein SORE sere 


% 











mately 6000 feet per hour. The springs 
on the instrument when expanded to 
their greatest arc will correspond to a 
hole diameter of 36 inches. 

For additional information write 
Schlumberger Well Surveying Corpora- 
tion, 2720 Leeland, Houston, Texas, 
referring to Wor.LpD Ot item 31. 
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it's right at home 









For a rod that's right at home in tough pumping 
jobs, even in corrosive wells, choose the Bethlehem 
“46” Sucker Rod. The Bethlehem “46” is ideal for 
heavy-pumping duty because it’s made of corrosion- 
resistant nickel-molybdenum steel and comes fully 
normalized and fully tempered along its entire length. 
The rod meets A.P.I. specifications, too, and is fur- 
nished with carburized, hardened-and-ground A4615 
steel couplings. 

How about giving the Bethlehem 46” a try? But 
don’t pick a soft spot for it. Put it to work where it 


This depression in the pin end provides quick belongs—in your tough wells. 
identification of the Bethlehem “46,” re- 
gardless of length of service or well wear. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
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BIT CUTTING N E W EQUIPMENT 
ANALYSIS iene CONSE See ae 


(New Technique) 
This item supplements D. W. Onan & Sons, 


? k R M 3 A RB ! L I T Y oo org on pages 3256-3257 of 





32—Pumping Engine 








Porosity and Saturation For continuous heavy-duty service on 
Data from Reverse tough oil field pumping jobs, a two- 
: : f i cylinder air-cooled pumping engine has 
Circulation Bit Cuttings been developed. The engine, model CK- 


4T Specification 49, develops 1000 inch 








. pound torque with a 960-foot piston 
Oil in Place, Connate Water speed, and is rated at 5)2-horsepower 

by Restored State Method continuous duty. ‘ ° 
‘ gpd era carburetion with —— 
: : : ; ary regulator permits operating on Doth 
Analysis of Oil Field Brines gasoline or seal lage four-quart oil 
- ; sump has a drain and fill plug on both 
Core Analysis sides. The engine has a high tension 
e magneto ignition, and is air-cooled by an 

Secondary Recovery axial-flow blower. 

* For additional information write D. W. 
Petroleum Production Engineers Onan & Sons, Inc., 3621 Royalston 
Avenue, Minneapolis, referring to WorLD 











Or item 32. 


W i A [ e y 33—Welding Process 


ENGINEERING COMPANY | son suplene she As Reuss Soe 








PETROLEUM LABORATORIES the Composite catalog. 
118 W. Cameron, Ph. 2-1955 
Tulsa, Okla. A new welding method, known as the 


“Aircomatic” process, may be used for 
welding heavy sections of aluminum and 
aluminum alloys at wire feet speeds 
ranging from 100 to 300 inches per 
minute. 


c T ne / ND § T Fe se ee - 
AN Vii ) Ny} ) The process is a form of gas-shielded, 
1D) If oy: Ay, 0 h |D metal arc welding, but the conventional 
~h /ANS TS 7 non-consumable electrode has been re- 
c () RR If ny G placed by a continuously fed, consumable 
| yyy a j 














REPAIR — SALES — RENTAL 
ALL TYPES OF OIL FIELD VALVES 


Odessa Valve & Machine Co. | 


brings. «+ 
/ SPEEDIER PENETRATION 





P. O. BOX 1068 PHONE 3632 
PENWELL & T. P. TRACKS, ODESSA, TEXAS 








ONG. o> 
Jv GREATER RECOVERIES 


BARRET 


SPECIALIZING #8 
MAGNETIC SURVEYS 





“4 DIAMOND CORE BITS 
...for sale 


Contracts accepted for domesiic and 





foreign projects, using the most i 


Vv SPECIAL CORE BARRELS 
for rent or sale wire. This wire is fed to the work proved instrumenia!l and 
through the barrel of a welding “gun.” live technique. 


Y service ENGINEERS The filler metal carries welding current 
and an arc is maintained between the ee. 
end of the wire and the work. Power is William M Barret tite 





DIAMOND OIL WELL supplied from a standard direct current 
DRILLING COMPANY welding generator and argon is used as Pe ny 1 
MIDLAND, TEXAS the shielding gas. vonsulting Geopnysi 
815 MIDLAND TOWER PHONE 2710 For additional information write Air |, GIDDENS._LANE. BUILD 
OKLAHOMA CITY, OKLA. Reduction Sales Company, 60 East 42nd Das gaae j Paced 
208 SW 44TH ST. PHONE 62-1538 Street, New York, referring to Worip SHREVEPORT, LOUIS 


om «©6 OIL ttem 33 
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Whatever the type of pump — mud, boiler feed water, 
if it has a removable liner you can pull it quickly 


Puller. 


or any other 


and easily with the Grant Liner This versatile tool has 
no loose parts to get lost or require changing for different liner 
sizes. One tool pulls all liners within its size range and just 3 


tools pull a// commonly used liner sizes. 


The Grant Liner Puller is designed to prevent damage 
to the liner bore . . . to pull direct and straight from the end 
of the liner... and to pull the most stubborn liner without fail. 


Its action is fast, positive and powerful. 





COMPANY 


TOOL 
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HEXAGOD 
FOR WRENCH 





i 






HOLES TO ADJUST 
PULLER TO 
LINER SIZE 


BEARING 
SUPPORT 





SIMPLE TO OPERATE 


Turning the screw clockwise collapses the 
fingers until they can be inserted through the 
liner and pass beyond the inner end of the 
liner. The yoke is next passed over the end of 
the pump cylinder on the straddling 
the screw. 


studs, 


Simply rotating the nut clockwise 
tremendous pull and results in quick removal 
of even the most stubborn liner. The nut is 
equipped with a roller thrust bearing to reduce 
friction and make turning easier, and a hex- 
agon extension permits of a wrench if 
necessary to gain additional power. The entire 
puller can be easily removed from the liner 
whenever desired. 


exerts 


use 


The Grant Liner Puller is a mighty handy 
tool to have on the rig when a pump is down 
for liner renewal. It’s of heavy steel construc- 
tion throughout to give you years of service, 
and just three sizes meet all liner pulling 
needs. The Grant representative in your ter- 
ritory will gladly supply you with complete 
details —or write direct! 





——— 


Proven GRANT Tools 
Used Where Performance Counts 


Hydrostatic Bailers Bulletin No. 11 
Liner Pullers Bulletin No. 
Pressure Releases Bulletin No. 
Casing Scrapers Bulletin No. 
Wall Scrapers Bulletin No. 
Bottom Hole Scrapers Bulletin No. 21 
Underreamers (Rotary) . Bulletin No. 
Underreamers (Cable Tool) Bulletin No. 
Hole Enlargers : Bulletin No. 


Reamers . Bulletin No. 43 
_ Hydrostatic Perforation 
Cleaners . Sg Bulletin No. 50 


Bulletin No. 51 
Bulletin No. 54 
Bulletin No. 
Bulletin No. 
Bulletin No. 


Dump Bailers . 
Roller Cutter Shale 
Sand Pumps . 
Impression Block Too! 7 
Well Cleanout Equipment 


Write for Descriptive Bulletins on 
these GRANT Tools 


Bits ; 


57 











Main Office and Plant: 


Branches at Bakersfield, Avenal 





2042 East Vernon, Los Angeles 11, Califorriia 


and Ventura, California, 


and at Odessa and Houston, Texas 
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34—Mud Mixing Unit 


This item supplements Texas Iron Works, Inc., 
data as shown on pages 4025-4060 of Com- 
posite Catalog. 








_ With the Mudmaster, sack material 
is fed into the hopper at the top of the 
unit and is conveyed through the mixing 





Contributing factor to the 
trouble-free, continuous operat- 
ing ability of this Ideco Rotary 
és the high thrust capacity and 
low friction coefficiency of its 
angular contact main bearing 
..» by AETNA, 





Ideco streamlined 
Rotaries and Aetna Main 
Bearings are painstakingly 
engineered to work together 


tube by a screw conveyor. A propeller 
on the lower end of the conveyor shaft, 
inside of the duct, stirs the fluid mixture 
while vanes on the shaft break up the 
weighting materials, clay and chemicals 
being fed. If the mixer is to be located 
on the end of a long narrow tank or pit 
the diverging ducts may be replaced by 
a straight duct. The unit may either be 
mounted on the side of a steel tank as 


ROTARIES 
+ 


Aetna 
MAIN BEARINGS 












precision built to meet 


today’s demand for ‘‘making hole” deeper, faster, more 





economically. 
This is a typical example of how Aetna’s spe- 
cialized experience, rigidly controlled hardening 


and grinding methods combine to pack more and 
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better bearing performance into a given amount 
of steel. Your equipment can benefit, too, from the 
plus value built into every Aetna bearing. Let's 
talk it over? 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 Schubert Ave., Chicago 39, Illinois 


Aetna 





e, <> 


@ BEARING. 
Tey Anp ro 


M E N T 





a permanent fixture or it may be used 
in earthen pots and put into position by 
use of skids. A ten-horsepower steam 
turbine, electric motor or internal com- 
bustion engine furnishes power for the 
mixer, 

For additional information write Texas 
Iron Works, Inc., 1401-23 Maury Street, 


Houston, referring to Wortp OIL ttem 34 


35—Swivel 


This item supplements 
the L-K Pump Valve 
Company data as 
shown on pages 2180- 
2183 of Composite 
Catalog. 








A new swivel is 
designed particularly 
for heavy duty hoist- 
ing around drilling 
rigs but is service- 
able also in marine 
work and general in- 
dustry. 

The unit is of pro- 
perly heat treated 
alloy steel with 
forged steel rings at 
each end that will 
take manila rope up 
to 254 inches in 
diameter. Grease- 
packed ball bearings 
in each end prevent 
kinking and twisting 
of lines. Tests show 
this swivel to have 
a breaking strength 
of in excess of 30 
tons. The swivel 
weighs 8% pounds, 
is 11% inches long. It can be furnished 
galvanized for marine use and in smaller 
sizes if desired. 

For additional information write L-K 
Pump Valve Company, 632 North Edge- 
wood, Houston, Texas, referring to 
Wor.p O1n item 35. 








WORLD OIL « February 1, 1949 








consider this OUTSTANDING ADVANTAGE 


of the famous WHELAND SWIVEL | 


WASH PIPE, special nickel alloy steel, carburized, precision machined, 









wearing surface heat treated to 600 Brinnell hardness, precision ground, 
polished and honed for maximum smoothness and minimum packing wear. 
Wash pipe outside diameters are precision machined in one operation 
assuring perfect concentricity and perfect alignment. No place to 

form pockets or restrict mud flow. 

Wash pipes can be replaced with minimum time and effort. With just 
average care, the replacement goes in EASILY and in PERFECT ALIGNMENT. 





ALSO IMPORTANT: Spring loaded, lubricated, extra deep, chevron 
type, wash pipe packing. Lower stem lubricated packing is triple 
sealed. All packings automatically adjusted, pressure grease lubri- 
cated through readily accessible fittings. 

All bearings have capacity far in excess of Wheland’s capacity 
ratings. Timken main load bearing with radial and thrust above and 
below to maintain perfect stem alignment. Upper thrust bearing, 
tapered cone. All bearings positively sealed off from mud and run in 
circulated, cooled oil. Large oil capacity. 

Long radius gooseneck, streamlined manganese vanadium steel 
body, lower grease seal, special hold down construction, freedom 


from+adjustments. 


E-7000 Capacity 164 30 t it ) R.PLM 


WHELAND SWIVEL SIZE 


ipacit 


‘*“WHELAND has the best swivel on the Market.” 


DOMESTIC EXPORT 
DISTRIBUTORS DISTRIBUTORS 
Jones & Laughlin Lucey Export 
t) 


Supply Co. Corporation 
Tulsa, Oklahoma THE WHELAND COMPANY, CHATTANOOGA, TENN., U. S. A. 233 Broadway, 


Stores and Offices in New York 7, N. Y. 
all Principal Oil Fields ROTARY DRILLING MACHINERY pS 


ond Centers London E.C: 2, England | 


DRAW WORKS © SLUSH PUMPS © ROTARIES © SWIVELS © CROWN BLOCKS * TRAVELING BLOCKS 


. 
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36—Christmas Tree Choke 


This item supplements Cameron Iron Works, 
Inc., data as shown on pages 905-968 and 
3018-3019 of Composite Catalog. 








A new model Christmas tree choke, 
Type G, features positive or adjustable 
units which can be interchanged in either 
housing, so that a well may be washed 
in through the adjustable choke assembly 


choke assembly for producing the well. 

In Figure 1 is an API flanged type 
tee body fitted with the adjustable as- 
sembly, while Figure 2 presents the pos- 
itive bean with cage nipple assembled in 
a screw type tee body. 

Another feature of the Type G chokes 
is that their design eliminates the need 
for a bean wrench. The bean retainer in 
the positive type and in the adjustable 
type fits snugly over the bean so that it 
is automatically retrieved when the re- 





which may then be replaced by a positive _tainer is backed out of the choke body. 






Bottom Water 


is a drain 


on profits 








Eagle Lead Wool 


shuts out Bottom Water! 


To insure an uninterrupted flow of 


These 3 Eagle Bearing 


oil from your wells, banish bottom 
Metals meet most 


water with economical Eagle Lead 


oa requirements 
Wool. This finely stranded metallic 
Eagle Dreadnaught — for 

extreme speed and heavy-duty 


conditions. 


wool, tamped around the hole, 
effectively seals every crack, becomes 
a permanent, non-corrosive plug. Eagle Outlasta — tor medium 
speed and average-load 


Packed in convenient 50-pound 
conditions. 


sacks—easy to place in special : 
‘d 1 Eacle Wire C Eagle Durable—for low speed 

ve. > “A20le e é ; 
cartridge-shaped Eagle Wire Con and light-duty conditions. 


tainers sized to fit all casings. 


THE 
EAGLE-PICHER i 
EAGLE LEAD WOOL §&& ecto | 
EAGLE ; 
Seals off Bottom Water — ¢ ul D603 
ceps ’ ung! PICHER 
keeps a flowing Cincinnati ne St lonte 
Chicago Dallas Kansas ¢ ity 
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FIGURE 1 


A pressure relief port is provided so that 
trapped pressure may be relieved auto- 
matically as the bean retainer is backed 
out of the body. 

All parts may be replaced at the well. 

For additional information write Cam- 
eron Iron Works, Inc., Silber Road, 
Houston, referring to Worip Or item 36 





FIGURE 2 
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WORLD OIL 


Yes, We Can 
"GRAVEL PACK” 


WELLS THAT HAVE 


Perforated Casing 
wx 


Gravel is nature's greatest filter . . . it does not deteriorate . . . its 
length of life is unknown. When placed down in a well it supports 
the formation, protects the screen, and at the same time allows 
rapid and free separation of the oil from the sand. With the 
gravel controlling the sand, it assures a longer, more constant 
flow of clean oil, doing away with costly shut-downs. 


Ww 
ELIMINATES EXPENSIVE REWORKING 


Because the Gravel Pack can neither deteriorate nor enter 
the screen and because it permanently supports the formation 
and filters the flow, you are not confronted with the frequent 
expense of pulling tubing to replace sanded up screen and sand 
cut parts and other expenses involved in reworking wells. 


Ww 
LENGTHENS LIFE OF THE WELL 


Gravel Packing controls the productive sands. It surrounds the 
strainer with a natural filter, coarse enough for the oil to flow 
through, yet fine enough to retain the oil sand in its natural 
state of formation. Acting as a baffle, the gravel distributes the 
flow through the countless channels, lowering the velocity and 
preventing disruption of the fine grains of sand resulting in 
longer life for the well and equipment. 


Write 
for 
Complete 
Information 


Write 
for 
Complete 
Information 





THE LAYNE AND BOWLER COMPANY 


EXPORT: General Office & Factory WEST COAST: 
JEFF TUCKER 
Room 1636 8000 Market Street Layne & Bowler Corp., 
30 Rockefeller Plaza 900 Santa Fe Ave., 
New York, N. Y. HOUSTON, TEXAS Los Angeles, Cal. 
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ower NEW AND IMPRoy, 


The most outstanding mechanical fea- 
ture is the worm and gear which makes 
possible the great pulling capacity for a 
winch of this size and weight. The de- 
sign of the cable drum and gear case 
enables the winch to be mounted neatly 
on the front of a truck. Installations are 
easy and inexpensive and any mechanic 
capable of installing the power takeoff 
on the transmission can easily install the 
balance of the winch kit. 

For additional information, write 


37—Winch 


A front-end winch, which for its 
capacity is two-thirds lighter than a 
conventional winch, is the Ramsey 
Model 600, especially designed for front- 
end mounting on 1% to three-ton trucks. 
The weight of the winch is 105 pounds, 
but the safe working capacity is 12,000 
pounds and the approximate breaking 
point is 36,000 pounds. 





Introducing our 
7 
Fiyinc “Trousite- Wacon 


, “- 








fon, 


oa ; : ew 


> 


as 


@ We are proud of our new Republic Seabee Seaplane, which is constantly alerted to answer 
your calls for service on G. M. Diesel-powered boats and rigs. Now, there’s no need to suffer 
serious delays and shutdowns due to missing or broken parts. Give us a call, and we will literally 
come flying, bringing parts and mechanics to straighten out your trouble. No location is too 
remote or inaccessible for our flying “‘trouble-wagon.”’ 

@ In a further effort to round out our service we have opened two new branches. The one at 
630 Destrehan Avenue, on the Harvey Canal, has a canal-side dock where you can tie up. The 
other, in the aircraft hangar at Grande Isle, is maintained with a particular view to the convenience 
of operators in that vicinity. 

@ All of our shops are completely outfitted to service and rebuild G. M. engines. Each is fully 
staffed with mechanics and completely stocked with parts, and operated on a 24-hour basis. 


‘*Round the Clock Parts and Service’”’ 





ENGINE CO., Inc. 
1111 Jefferson Highway, P. O. Box 10054 


630 Destrehan Avenue (on Harvey Canal) NEW ORLEANS, LA. 


Lake Charles Branch—718 Front Street 
HOUMA — BERWICK — 





BRANCHES AT: _ GRANDE ISLE 
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Ramsey Winch Manufacturing Com- 
pany, P. O. Box 3035, Tulsa, referring 
to WorxpD OIL item 37. 


38—Low-Range Pressure 


Cells 


Three new SR-4 Fluid Pressure Cells, 
extending the available ranges down to 
0 to 200 pounds per 
square inch, one- 
tenth of the previous 
minimum range, have 
higher accuracy 
within each range. 
Calibration accuracy 
of all cells at any 
pressure is within 
plus or minus \% per- 
cent of full range. 

Other new ranges 
are 0 to 500 and 0 
to 1000 pounds per 
square inch. The 
three additions in- 
crease available 
ranges to eight: 0 to 
200, 500, 1000, 2000, 
5000, 10,000, 20,000 
and 50,000 pounds 
per square inch. 

The pressure cells 
can be used in any 
gas or liquid pressure 
system by screwing 
into a tapped hole 
opening into the sys- 
tem, thus giving the 
gas or liquid access only to a sealed tube 
in the cell. SR-4 resistance wire strain 
gauges, bonded to the outside wall of 
this tube, are stretched when pressure 
expands the tube, thus increasing their 
electrical resistance. This change of re- 
sistance may be measured electrically by 
an indicator or recorder at considerable 
distance, or it may be used to trip a 
relay or actuate a control device. The 
cell has no mechanical moving parts. It 
is especially valuable where long dis- 
tance indicating is required since im- 
pulses are transmitted electrically. Only 
a four-volt supply is required. 

For additional information write The 
Baldwin Locomotive Works, 940 Simp- 
son Street, Eddystone 42, Penn., refer- 
ring to Wor Lp OIL ttem 38. 
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Fek 


Faster, Easier 
OPERATING 


RATIGAN 


No. 218 Tubing Elevator 


The Ratigan #218 is a single bail tubing elevator that can be used 
on either side. It was designed to fill an urgent demand for a faster, 
easier operating elevator for pulling tubing, especially where gin poles 
and Blitz rigs are used. It operates just as fast and smooth as a rod 
elevator. 

The locking device is fast and positive, and absolutely safe, and can 
be operated from either the back or front of the elevator. 

This new elevator has been tested to 200,000 pounds on an Olsen 
pulling machine without showing any signs of weakness. It also has 
been thoroughly tried out in the field under all operating conditions, 
and has proved very popular with the men who use it, who say it is much 
faster and easier to operate than the old type elevator. 

It can be furnished to take either 2”, 22” or 3” tubing. When 
ordering, be sure to specify the size desired. 


CAPACITY, 100 TONS 


5 
a 
3 
& 


Weight, 118 pounds 


Open position showing 

details of the locking de- 

vice. The elevator is held 

by the Ratigan #31 

Spring-Type Swivel “C” 

Link. 
Ratigan #218 Tubing 
Elevator in closed position 
with tubing firmly in posi- 
tion. 











J. P. RATIGAN, Inc. 


1213 Santa Fe Avenue Los Angeles 21, California 
Ratigan Products Are Sold Through Leading Supply Stores 
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OTHER 


NEW EQUIPMENT 





39—Duplex Strainer lar ge handw heel vithout the possibility 
of any positive shutoff. While flow 
A duplex strainer has been designed passes through one straining chamber, 
to handle fluids with a high solid content the other may be cleaned. Covers are 
without the necessity of interrupting pipe removable for lifting out the perforated 
line operations to clean the strainer PERT ee ee 
These units are suitable for intermittent The strainer is adapted to high open 
as well as continuous flow, permitting area ratio and is suitable for a wide 
the handling of sudden surges of solids range of pressures and temperatures. 
Flow through the unit is diverted from Valve seats are removable and valve 
one straining chamber to another by a stems are supported at both ends for 


— oe ae 
Heavy-Duty 


Roller Bearings 





Designed especially for ‘‘tough going,”” AMERICANS have 
what it takes to render smooth, dependable service in heavy 
industrial applications. Strong, precision built, longer last- 
ing, they will minimize your anti-friction bearing problems. 
Our technical staff will assist you in selecting the right 
bearings for your needs. Write. 


AMERICAN 


AMERICAN 


ROLLER BEARINGS 


ROLLER BEARING CO. 


420 Melwood Street Pittsburgh, Pa. 





Pacific Coast Office: 1718 S. Flower St., Los Angeles, Calif. 
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accurate alignment. A large 
handhole above each valve assembly per- 


the valves without remov- 


permanent 


mits servicing 
ing the strainer from the line. 

The strainer basket is set eccentrically, 
with respect to the basket chamber, so 
that Ei flow section is proportional to 
the flow needs at all points, thus mini 
mizing pressure drop. The strainer - 
available in bronze, steel, semi-steel and 
cast iron, with strainer baskets in per- 





forated brass, monel or other metals. 
Mesh or magnetic types are also avail- 
able. 

For additional information write De- 
partment Z-5, J. A. Zurn Manufacturing 
Company, Erie, Pa., referring to WorLpb 
OIL item 39 


40—Chain Tong Wrench 


The chain tong is 
instantly reversible, 
and in addition 
this ratchet action 
wrench has, ac- 
cording to its mak- 
ers, 25 percent 
greater chain wrap 
than ordinary 
wrenches, The chain 
is of a type that they 
claim will not jam 
under pressure. 

The makers rec- 
ommend the chain 
tong for handling 
pipe in corners, coils 
and banks, any tight 
spots where other 
wrenches cannot op- 
erate. It is provided 
with an adjusting 
bolt for the occa- 
sional job where a 
tight chain may be 
required. 

For additional in- 
formation, write E- 
Zee Tool Manufac- 
turing Corporation, 
136 Liberty Street, 
New York 6, refer- 
ring to Wortpd OIL 
item 40 
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Empire Trust Companp 


NEW YORK 
Capital Funds .......... .$9,106,248.33 


Total Resources .......$137,375,756.57 
DEAN MATHEY Directors HENRY C. BRUNIE 
Chairman of the Board cae a President 
AN S. EDMONDS 
FRANK V. BALDWIN rier Edmonds, Morton & Barrews DONALD H. McLAUGHLIN 
Retired CHARLES S. GARLAND President, Homestake Mining Co. 
theo a rg enn JULIAN S. MYRICK 
Deep Rock Oil Company ARCHIBALD A. GULICK Vice President, Mutual wi Insurance Co 
OHN T. CAHILL Alexander & Green CLENDENIN J. RYAN 
pic Gordon, Zachry & Reindel FaUr H aah Se ” President, Big Horn Cattle Co. of Colorado 
xecutive ice > resi ent an Secretary 
~ , ~ T *¢ T 
DeGolyer & MacNaughton Carl Mi; Loeb. Rhaades & Co. Perna ig 5 ome Royalty Co 
oe GRAHAM D. MATTISON ret m 
GEORGE A. EASLEY Dominick & Dominick JAMES H. VAN ALEN 
Vice President, Salt Dome Oil Corp. New York Vice President, Farrar, Straus & Co., Inx 








Specialized experience is available for study and suggestions as to 
sound financing of oil, gas and other natural resource properties. 











Main Office Fifth Avenue Office 


120 BROADWAY, NEW YORK $80 FIFTH AVENUE 


MEMBER FEDERAL DEPOSIT CORPORATION 





Condensed Statement of Condition, Dec. 31, 1948, available upon request. 














PETROLEUM PRODUCTION | “I'll take the 
Volume I. The Mechanics of Production: Oil, Condensate 
Natural Gas L fl 
By PARK J. JONES, Consulting Engineer, Houston, Texas 


lhe first of a series of five volumes dealing with the application of the basic 
engineering principles of drilling oil wells and extracting the oil most efficiently 


~ 7 
ind economically. Presented by a nationally known authority, formerly with | 
The Texas Company, the information is highly practical, and is detailed, specific 
ind thoroughly documented. The treatment is as clear, concise, and simple as g 


wossible, and the explanatory matter is illustrated by extensive use of graphs 


231 pages Illustrated $4.50 


Volume Il. Optimum Rate of Production W Y T £ FA C i? “at ’ 


Trade Mark 


This is the second in a series of five volumes which will comprise the most 
thoroughgoing treatment of the engineering aspects of petroleum production 
ever presented, Contents include: The Maximum Efficient Rate of Production 
Oil, Condensate and Natural Gas Reserves; Well Producing Capacity for Reser : 

voirs; Intercst Factors; The Period of Development; Uniform Rates of Produc Steel Tapes for the Oil Industry 
tion; Uniform Rates of Depletion; Economic Limits for Wells and Reservoirs 
Increasing Rates of Depletion; Decreasing Rates of Depletion; The Optima for 
Uniform Rates of Depletion; The Optima for Variable Rates of Depletion 
Exponential Functions; Natural Logarithms 295 pages, $4.50 





WYTEFACE “A” Steel Tapes 

Volume Ill. Oil Production by Water have raised black graduations 
Third volume deals with the application of the basic engineering principles of on a crack-proof white surface. 
drilling oil wells and extracting the oil most efficiently and economically Easy to read in any light, from 
are -Ongee itlustrated $5.00 any angle. Designed for hard 
service. Resist rust and corro- 


Volume IV. Condensate Production and Cycling sion. Raised rims and markings 
. é 9 «< Cc rs 


Contents include: Condensation in Reservoirs; Injection into Rich Gas: Injec ° i‘. 

tion into Water; Production by Expansion; Displacement and Expansion: protect the bee background 
Economics of Condensate Production; Radial Reservoirs; Elongated Reservoirs: om abrasion from rails, pi 
Linear Reservoirs; Maximum Efficient Rate. ™ ; fr ° : ls, P pe, 


rocks, concrete. Made in styles 
especially for Oil Riggers, Oil 
Volume V. Oil Production by Gas and Flooding Gaugers and for general meas- 
urements. See your supply 


238 pages Illustrated $5.00 


Contents: Preface. Part I. Foundations; Reservoir Characteristics; Displace : 
ment of Oll by Gas; Separation and Plant Extraction: Vaporization in Otl house, or write for details to 
Reservoirs; Pressure Maintenance with Gas; Declining Reservoir Pressure: Oil , - Pe - 
Recoverable by Flooding, Part II. Oil Production by Gas; Radial Reservoirs Keuffel & Esser Co., Hoboken, 
ind Traps; Linear Reservoirs and Traps. Part III. Oil Production by Flooding; New Jersey. 
Economics of Flooding. Appendix. Tentative K Values for Oil. Index 
280 pages Illustrated $6.00 
EUFF 
Pa Sen KEUFFEL & ESSER CO. 
esT 1867 
THE GULF PUBLISHING COMPANY NEW YORK + HOBOKEN, N. J. 
P. O. Box 2608, HOUSTON 1, TEXAS Chicago © Detroit * Los Angeles 





St. Louis « San Francisco * Montreal 
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OTHER NEW EQUIPMENT 








41—Expansion Joint 


Pipe line movement, axial, lateral, 
transverse or vibratory, is taken up uni- 
formly by each self-equalizing corru- 
gation of the Omega Expansion Joint. 
Compression occurs under lower applied 
thrusts and corrugations can function 
only within the elastic limit for which 
they are designed. 

Omega Expansion Joints are made 
with an inside diameter from one-half 
inch to 25 feet for any pressure from 
vacuum to 50,000 pounds per square 


ALTEN 








Quality Features include: 


*% High-Capacity Double-Reduction Gear Re- 
ducer. Chrome-Nickel Steel Pinions. Hardened 
Steel Gears. Helical Shaved Gearing. Roller 


Bearing Equipped Throughout. 


* Double-Row, Spherical Self-Aligning Wrist Pin 


and Eewalizer Roller Bearings. 


* Rigid, All-Welded, Structural 
Steel Samson Post and Frame. 


* Adjustable Stroke Lengths, Ef- 
fective Balancing, For Use 
With Gas Engine or Electric 
Motor. 


* High Efficiency. Weatherproof 
Construction. 
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inch and higher. Any temperature from 
sub-zero to over 2000° F. can be ac- 
commodated. Cross sections may be 
round, rectangular or special and ends 
are for flanged, welded or screwed 
joints. All ferrous and non-ferrous met- 


als can be used including stainless, 
Monel, Everdur, nickel and carbon 
steels. Lead- or silver-lined joints are 


also available. 

For additional information, write Mar- 
quette Coppersmithing Co., Christian and 
Water Streets, Philadelphia 47, Penn., 
referring to Wor_p Ot ttem 41. 


UNIT PUMPERS 


SEND FOR NEW CATALOG 


Complete Pumping Unit 
Specifications Also illus- 
trates Alten Casing 
Heads, Stuffing Boxes, 
Stop Cocks and hundreds 
of othe: production items 











ALTENS 


FOUNDRY AND MACHINE WORKS, INC. 


LANCASTER, OHIO 
Established 1889 





s Everywhere 








Sold Through Dealer 









wees pers coneeeaeam es 
CUT-AWAY SECTION © 


oO 8F 





on : ad MARQUETTE OMEGA 
PACKLESS CORRUGATED 
EXPANSION JOINT 


42—Heat Exchanger 


The new type Ross “BCF” heat ex- 
changer is adaptable for diesels, gas en- 
gines, compressors, hydraulic machinery, 
blowers, and many other industrial ap- 





plications. The exchanger is effective in 
heat recovery, vapor condensing and 
process heating applications. 

For additional information write Ross 
Heater & Manufacturing Company, Inc., 
1407 West Avenue, Buffalo, N. Y., re- 
ferring to Wor.tp O1- item 42. 


43—Exhaust Snubber 


A new terminal exhaust snubber has 
been developed for use on all four-stroke 
cycle diesel and gas engines with rela- 
tively short exhaust systems in station- 
ary and portable service and two-stroke 
cycle gas engine compressors operating 
on the Otto cycle in the petroleum field. 
Designated as Series SDT, these units 
are available in pipe sizes from five 
inches to 14 inches. 











8 ip RAH 


PB 0 PM REPT 







The new snubber combines the tail 
pipe with the exhaust snubber and is in- 
tended for vertical mounting at the end 
of the exhaust system. No additional tail 
pipe is required. The snubber gives ef- 
fective noise control by dissipating the 
slug’s energy before it is released to 
atmosphere. 

High restriction is avoided by offering 
maximum impedance to the high-velocity 
exhaust slug and minimum restrictions to 
the normal flow of exhaust gas. 

For additional information write Bur- 
gess- Manning Company, Libertyville, 
Ill., referring to Wor Lp O1 item 43. 
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44—Triplex Pump 


Data Sheet 66 pictures and describes 
the Aldrich inverted vertical triplex 
pump for petroleum, central hydraulic, 
and high pressure applications. It con- 
tains standard ratings, approximate di- 
mensions, and diagrams of comparative 
discharge flows, describes the construc- 
tion and operation of the pump, and 
points out its low maintenance features. 
An isometric drawing and various charts 
are used to illustrate outstanding design 
features 

For a copy of this data sheet, write 





HUBER ROTATING 
ROD HANGER 


This rod hanger rotates the 
rod string a fraction of a turn 
on each reciprocation. Two 
ratchet levers, operated by a 
flexible cable extending from 
the walking beam, engage the 
teeth in the turntable to turn 
the rod string. 


Sold through supply stores. 


PARAFFIN 


SCRAPE AS THEY ROTATE f> 
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TOO MUCH — If your pump- 
ing wells are not equipped 
with HUBER SCRAPERS 


Many major companies report 
Huber Scrapers have com- 


The Aldrich Pump Company, Allen- 
town, Penn., referring to WorLD OIL item 


44. 


45—Carryable Generator 


Homelite Corporation has issued a 
12-page bulletin describing its carryable 
gasoline-engine-driven generators. This 
bulletin shows, in words and pictures, the 
many uses for carryable electric power. 

For additional information, write 
Homelite Corporation, 2408 Riverdale 


Avenue, Port Chester, N. Y., referring 
to Wortp Ot item 45. 



























pletely eliminated paraffin re- 
moval costs or reduced them 
to only a fraction of a cent 
per barrel of oil produced. 
Huber Scrapers, shrink- 
fitted to new or used suck- 
er rods, scrape the par- 
affin from the tubing 
wall as the string rotates 
and reciprocates. Rods 
are rotated by the spe- 
cial Huber Rotating 
Rod Hanger. 
Reduce or eliminate 
your paraffin re- 
moval costs with 
Huber Scrapers. 
Write for latest 
bulletin. 


J.M. HUBER CORP. 
P. O. Box 831 
BORGER, TEXAS 





SCRAPERS 


AS THEY RECIPROCATE y~—t 


EW LITERATURE 


46—Power Slush Pump 


A 16-page bulletin describes and illus 
trates the Ideal Type E-700 duplex 
power slush pump. The bulletin describes 
and illustrates construction details, fea 
turing the combination of steel plates 
and steel castings by welding to give 
high strength with minimum weight, and 
the preloading of main and connecting 
rod bearings to reduce shock resulting 
from load reversals. It covers lubrica- 
tion and gives specifications. 

For a copy of this bulletin, write The 
National Supply Company, P. O. Box 
899A, Toledo, Ohio, referring to WorLp 
OIL ttem 46. 


47—Plug Valve Data 


A 32-page illustrated catalog contains 
engineering data and descriptions of 
ACF lubricated plug valves. Valve sizes 
shown range from one-half-inch up to 
16-inch designed for pressures up to 500 
pounds water, oil or gas. The catalog 
also describes accessories for plug valves. 
Special information is presented on lubri- 
cants, test pressures, multi-port valves 
etc., of interest to the design engineer. 

Copies of this catalog may be obtained 
by writing the American Car & Foundry 
Company, Valve Division, 30 Church 
Street, New York 8, referring to WorLpD 
OL item 47. 


48—Arc Welders 


A 36-page, three-color catalog contains 
illustrations, descriptions, dimensions and 
specifications on The WHobart Brothers 
Company’s complete line of arc welders. 
Various features comprising the machines 
are individually illustrated and described, 
and helpful information is given for 
various welding problems. Also listed is the 
complete line of Hobart arc welding elec- 
trodes and accessories. 

For a copy of this catalog, write The 
Hobart Brothers Company, Hobart Square, 
Troy, Ohio, referring to Wortpd OIL item 
48. 


49—Oil Heater Catalog 


Oil heating equipment is described in 
a new catalog. Technical data, cross- 
sectional diagrams and specifications as 
well as photographs are included on the 
Murdock standard vertical heater, the 
volume type horizontal heater, and the 
volume-type fire box. 

For a copy of this catalog write Mur- 
dock Tank & Manufacturing Company, 
3418 South Santa Fe Street, Tulsa, re- 
ferring to Worn OIL ttem 49. 


50—Diesel Engine Booklet 


Six International diesel engines, from 
the 39-horsepower UD-6 to the new 
180-horsepower UD-24, are described 
and shown in a new 24-page, profusely- 
illustrated booklet. Specifications and 
dimensions of International diesel power 
units in easy-reference comparative 
tables are also included in the booklet. 
Copies may be obtained on request from 
the Industrial Power Division, Interna- 
tional Harvester Company, 180 North 
Michigan Avenue, Chicago 1, IIl., re- 
ferring to Wortp Ott item 50. 
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of another Shaffer product in field use. For Shaffer pressure control 
equipment is universally depended upon to maintain full control 
of pressure during all types of drilling operations, and for any 
casing and completion requirement. And Shaffer drilling and fish- 


ing tools are equally famous for their dependable operation under the packing element in place, and also types in which all-metal 


varying Operating conditions. 

ee og 
i , TITAN ( te. 3 

Reese" THE SHAFFER COMBINA- 
TION ROTATING BLOW-OUT PREVENTER AND 
STRIPPER combines in ove tool every feature neces- 
sary for successful and simplified drilling under 
pressure with standard kelly and drill string equip- 
ment. 





. it maintains a continuous pressure-tight seal around any 
shope and any diameter in the drill string (except such ab 
normally large diameters as the reamer or bit). 


it automatically expands and contracts to maintain its 
seal as the various diameters in the drill string are stripped 


through it — without manual adjustments of any kind. 

... the kelly and stripper rubber rotate together — not one 
inside the other — thus eliminating wear on the sealing 
element during drilling. 


. the stripper rubber is protected by an expandable bar- 
rier of steel latches so that the rubber cannot extrude under 
high pressure nor become damaged as large diameters are 
pulled through it. 

. it is amazingly compact, requires no special operations 
or equipment and has many other advantages that moke it 
deal for all modern pressure control operations. 





SHAFFER CELLAR CONTROL GATES are available 
in both Single and Double types and incorporate 
many unique features for safeguarding against 
pressure emergencies 


. they are unusually compact, thus saving valuable cellar 


space and the Double Gate combines two ram comport 
ments in one body for the maximum in space-saving com 
pactness 

they can be operated by any type of power — air, hy 
draulic, electric or steam drives — plus the added protection 
of full manual standby. 

. their rams are opened and closed by positive mechanical 
drive, insuring quick, simple, foolproof operation! 


. their rams can be quickly changed to fit various pipe 
sizes by simply removing one end cover, thus saving valuable 
time and labor when changing roms. 

The above are just a few highlights of the many valuable 
features found in these Shaffer pressure control units. Get 


full details before buying any pressure control equipment! 


COMPLETE DATA on the many items in the diversified Shaffer line 


are contained in the new Shaffer Catalog. Send for your free copy now! 
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...DRILLING AND FISHING TOOLS! 


Deh arin in the map of any oil producing 


country throughout the world and you have marked the location 











See pages 3843 to 3894 of your 1948 Composite Catalog 
s i: for information on Shaffer products. 


EQUIPMENT 





SHAFFER LANDING, 
CASING AND TUB- 
ING HEADS are used 
in all the major oil 





producing countries in the world for modern compact cas- 
ing suspensions and full pressure control while producing. 


They are available in many types and various packing arrange 
ments, including types where no internal threads are used for holding 
packing elements ore used. 


For maximum compactness, Shaffer Combination Landing Base 


Heads combine both a landing base and head in one unit with over- 





all height reduced to the minimum 


In addition, a full line of advanced Tubing Heads, Casing Heads, Multiple Zone Production 
Hook-Ups and other production equipment is available from Shaffer. Be sure to contact Shaffer for 
your Casing, Tubing and Landing Head requirements! 

SHAFFER ADJUSTABLE FLOW BEANS embody unique advancements found no- 
where else. Shaffer pioneered Adjustable Flow Beans and offers a wide range of 
different types for drilling, production and refinery operations. They are available 
with Conical, Micro, and electrically-heated Thermo Tips in both regular and hard 





haffer Fishing Tools are field proven and dependable for re- 
covery operations on the deepest wells. The complete line includes 
Rotary Releasing Spears, Rotary Releasing Sockets, including a unique 
Long Pull Down Type that is ideal for fishing over unknown outside 
diameters ... Expanding Pin Taps for taking a firm grip when a cou- 
pling or box is up...Inside Casing Cutters... Straight Pull Rotary 
Jars... Bumper Subs and other similar equipment. 


IIlustrated at right is the Shaffer Expanding Pin Tap. 





THE SHAFFER-WAGGENER BUMPER SAFETY JOINT 
for modern deep well drill string protection 


No other tool, gives such complete protection. It is an automatic 
Bumper Sub delivering a sharp jar-down blow by simply lowering the re- 
quired weight of drill pipe upon it, whereu the tripping device releases 
automatically to strike the blow. Blows can Ly somal repeatedly and contin- 
uously by simply raising and lowering the drill string. In norma: drilling, the 
tool remains locked at all times, eliminating wear on packing and other parts. 

Whenever desired, the tool can also be used as.a Safety Joint to release 
the drill string from stuck drill collars or bits. Simply trip the tool and 
slight reverse torque as the drill string is raised, thus unlocking the 
Joint and releasing the drill pipe for recovery. Unlike conventional Safety 
Joints, the Bumper Safety Joint is the strongest —- not the weakest — joint 
in the drill string and transmits full torque in both forward and reverse 
directions when in locked position, 























...even when 
the pipe is not 
perfectly aligned! 











HOT FORGED from solid, rectangular steel bars, Catawissa 


Pipe Unions are free from sand and blow holes. The ball-to- 





angle seat design plus their ability to expand and contract 

with the pipe give you sure fire dependability . . . a per- 
HOT FORGED STEEL coe? eae 
tect seal tor every application! 


STAINLESS STEEL 


Full ACME Threads or 
U. S. V-Threads in 


Union nuts and on fe- 


DISTRIBUTED BY 


OIL WELL SUPPLY COMPANY 


BRANCHES SERVING ALL OIL FIELDS 


WRITE FOR BULLETIN 10-A 
CATAWISSA VALVE & FITTINGS COMPANY 


male end. 
STANDARD AND 
DOUBLE EXTRA 
HEAVY 


WHEN IT COUNTS! 


Standing ready to 
furnish emer. 
gency lighting at 





CATAWISSA, PENNA. 














a Cheney, Kansas 
oil field for a 
large products 
pipe line com- 
pany. 


HEAVY-DUTY 


WISCONSIN 7+" ENGINES 


Whether pumping oil hour after hour, summer and winter — or 
“standing by’’ ready to deliver instantly electric light and power, when 
the high line power fails... both oil men and manufacturers of equip- 


ment know that they can place complete reliance on Wisconsin power. 


Every Wisconsin Engine, 2 to 30 hp., runs on Timken tapered roller bear- 


ings ...is constructed for heavy-duty service... operates with a min- 


imum of maintenance... is free from cooling troubles! You can't go 


wrong when you specify Wisconsin Heavy-Duty Air-Cooled Engines! 





4-cycle, single-, two-, and four cylinder models. 


WISCONSIN MOTOR 


Corporation 
MILWAUKEE 14, WISCONSIN 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 





WRITE TO HARLEY SALES CO. 


510 Atlas Building, Tulsa, Oklahoma 
M & M Building, Houston, Texas 


Oil field distributors for Wisconsin 
Engines and all types of utility units. 
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West Coast Association 
Elects Taylor President 

Reese H. Taylor, president of the 
Union Oil Company of California, was 
elected president of  - 
the Western Oil and 
Gas Association. He 
succeeds Ralph B. 
Lloyd, president of 
Lloyd Corporation, 
Ltd., who headed the 
association for the 
past seven years. 

Officers reelected 
include William 
Reinhardt, vice pres- 
ident of the Union 
Pacific Railroad 
Company, first vice 
president; William F. 
Humphrey, president 
of Tide Water Associated Oil Company, 
second vice president; L. K. Whittier, 
vice president of Belridge Oil Company, 
treasurer; John M. Peirce, executive sec- 
retary, and D. S. Kilgour, secretary. 

New directors are L. L. Aubert, presi- 
dent of Bankline Oil Company; C. E. 
Boone, manager of the California divi- 
sion of Amerada Petroleum Corporation; 
H. A. Eklund, vice president of British- 
American Oil Producing Company; R. 
FE. Havenstrite, R. E. Havenstrite, oper- 
ator; M. A. Machris, vice president of 
Wilshire Oil Company; Thomas W. 
Simmons, president of Bolsa Chica Oil 
Corporation; and W. W. Valentine, pres- 
ident of Fullerton Oil Company, all of 
Los Angeles; Allen A. Jergins, vice 
president of Jergins Oil Company, and 
Will J. Reid, president of Hancock Oil 
Company, both of Long Beach, Calif., 
and P. E. Lakin, executive vice president 
of Shell Oil Company, San Francisco. 
Twenty-two members of the board were 
reelected. 





Reese H. Taylor 


Information Committee Head 
Named for Rocky Mountains 


Paul Hirth, division manager of the 
Continental Oil Company, Denver, was 
named chairman of the Rocky Mountain 
Oil Industry Information Committee. He 
succeeds Bud Robineau, president of 
The Frontier Refining Company, Den- 
ver, who has headed the program in 
the district since its inception early in 
1947. 

The Rocky Mountain district com- 
prises Colorado, Wyoming, Utah, Mon- 
tana and Idaho. 


Wallace Is Elected Tulsa 
Purchasing Agents President 


C. W. Wallace, Mid-Continent Petro- 
leum Corporation, has been elected pres- 
ident of the Purchasing Agents Asso- 
ciation of Tulsa. Other new officers: J. 
C. Nicholson, The Tretolite Company, 
first vice president; V. M. Lewis, Dowell 
Incorporated, second vice president; H. 
M. Logan, Rockwell Manufacturing 
Company, secretary-treasurer; F. P. 
Nopper, Gulf Oil Corporation, retiring 
president and new national director; H. 
M. Cosgrove, executive secretary, and 
E. R. Welch, assistant secretary. 
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Oil Compact Commission 
Assistant Secretary Resigns 


E. G. (Ty) Dahlgren, assistant secre- 
tary of the Interstate Oil Compact Com- 
mission, has resigned 
to become a consult- 
ant in the Braniff 
Building in Oklaho- 
ma City. 

A geology graduate 
of the University of 
‘isconsin in 1929, 
ahlgren has served 
the Geological De- 
partment of the In- 
dian Territory Illu- 
minating Oil Com- 
pany, the Oklahoma 
City Producers’ As- 
sociation, the Oil and E. G. Dahlgren 
Gas Conservation de- 
partment of the Oklahoma Corporation 
Commission, as director of the Conser- 
vation division of the Kansas State Cor- 
poration Commission, as oil and gas val- 
uation engineer with the Securities and 
Exchange Commission in Washington, 
and the Production division of PAW. In 
1942 he joined the Interstate Oil Com- 
pact Commission as technical secretary 
of the Research and Coordinating com- 
mittee, and subsequently was made as- 
sistant secretary in charge of technical 
activities. 

He is now serving as chairman of the 
Production Review committee of the Pe- 


troleum division, AIME. 


Texas AIME Sections Hold 
Joint Meeting at Austin 


Five Texas AIME sections and two 
student societies met at Austin, Texas, 
December 16-17, under the auspices of 
the University of Texas AIME Student 
Society, to discuss the engineering as- 
pects of many oil field problems. The oc- 
casion marked the third joint meeting 
held by the Texas sections. The first 
was at Austin in 1946. Last year’s meet- 
ing was at Texas A. & M. College, where 
the 1949 meeting will be staged. 

Dr. T. S. Painter, president of the 
University of Texas, welcomed the group 
of about 130 registrants and approxi- 
mately 50 students from both schools. 
The two-day session included 17 techni- 
cal papers covering well completion, cor- 
rosion, reservoir engineering, drilling 
practices, and conservation. Highlighting 
the technical sessions was the annual 
student paper contest sponsored by the 
Gulf Coast Section of AIME and the 
Petroleum Division. William N. Mosley, 
A. & M. senior petroleum engineering 
student, was judged the winner for his 
presentation of ‘Marine Drilling Barges” 
over Charles W. Hancock, senior petro- 
leum engineering student from the Uni- 
versity of Texas, who discussed “A Re- 
view of Methods to Determine Connate 
Water.” 

The judges were I. W. Alcorn, 1948 
chairman of the Petroleum Division, 
AIME; W. L. Ducker, chairman of the 
petroleum engineering department, 
Texas Technological College; and K. C. 
Schlater, editor, the Petroleum Engineer. 
Dr. D. M. Wiggins, president of Texas 





Technological College, delivered an ad- | 


dress on “Individualism versus Security” 
at the banquet highlighting the meeting. 
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GALLED 
THREADS 


WECO No-Gall and WECO Steel-Aid 
establish an unbroken protective film 
between mating surfaces . . a metallic 
film* endorsed by leading manufac- 
turers of drill collars and tool joints 
as the best defense against galling. 

Consisting of powdered metallic 
bases blended with neutral grease 
binders and tacky additives, these 
WECO Thread Compounds require 
no thinner, never harden, do not 
squeeze out under high torque and 
contain no compressible fillers. 

For an invulnerable defense 
against galling, specify WECO No- 
Gall or WECO Steel-Aid when you 
buy thread compounds. They provide 
unequalled protection. 


*Opinions of leading authorities are divided be- 
tween the desirability of lead or zinc as the 
metallic base. WECO offers both: No-Gall, with 
50% pure metallic zinc base; Steel-Aid with 
67% pure metallic lead base. 


and THREAD LEAKS 


WECO Hi-Speed Seal is a perma- 
nent defense against thread leaks in 
casing, tubing, lease lines and all 
other permanent and semi-permanent 
threaded connections. It requires no 
thinner . . seals with less torque . . 
permits faster make-up and easier 
break-out and is ready at all times 
for immediate use. 





WECO THREAD COMPOUNDS 
ARE AVAILABLE AT LEADING 
SUPPLY STORES EVERYWHERE 





ASK YOUR WECO REPRESENTATIVE for all 
the facts about thread compounds. He can 
tell you what it takes to completely protect 
tool joints against the hazards of galling. 


WELL EQUIPMENT MFG. CORP. 


Subsidiary of Chiksan Company 
Houston 1, Texas 
Exclusive Sales Representative Outside Mid-Continent Area 
CHIKSAN COMPANY | GHEE Edtinine itera 


Breo, Calif New York 7 ond tadusttiat Equipment 


Monutocturers and Distributor 


Export Sales: CHIKSAN EXPORT COMPANY, Brea, Calif. New York 
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AAODC Schedules Six 
Management Institutes 


During February, six management in- 
stitutes for executive and administrative 
personnel in the drilling industry will be 
held in eight oil centers by the Ameri- 
can Association of Oilwell Drilling Con- 
tractors. The series is sponsored by the 
association and will be conducted jointly 
by the University of Texas and Okla- 
homa A. & M. 

The institutes will be conducted in 
San Antonio, Houston, Midland, Fort 


Worth, Dallas and Wichita Falls, Texas, 
Jackson, Miss., and Shreveport, La. 
Conferences and their instructors: 
Functions of Management, M. L. Pow- 
ers, director of engineering extension, 
Oklahoma A. & M.; Personnel Problems 
in the Drilling Industry, P. J. Phillips, 
recent training Colonel, U. S. Army; Ap- 
plication of Cost Factors in Drilling, W. 
K. Powell, former assistant general 
manager of Two States Drilling Com- 
pany, Dallas; Management Responsibil- 
ity in Accident Prevention, J. F. Smith, 
former reserve corps training officer, 


Service Proves. Value! 
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THE PRINCIPAL USES OF 


e Safe 


WW ae) 
SWIVELS 53-GA, 32-GA AND 20-GW 


Types 32-GA, 53-GA and 20-GW swivels are alike in 
general design, but vary somewhat in detail. 

These swivels have been field proven by several years of 
service and have been accepted as leaders in their class. 
They are in service throughout most of the oil world. 

There are no other swivels which are comparable on a 
basis of capacity in proportion to weight. 

Their high capacity in relation to their lightness make 
them ideal for use in remote and inaccessible places. 

The 53-GA is used for drilling medium depth oil wells; 
also used extensively on work-over rigs. It is an ideal 
swivel for slim hole drilling. 

The 32-GA is used with large water well rigs and for 
drilling relatively shallow oil wells. It is also used with 
long strings of tubing for washing down and similar 


The 20-GW swivel is used for drilling shallow and 
medium depth wells. The 20-GW is the smaller of the 
three and is used on water wells, core drilling rigs and 
the heavier types of Geophysical Rigs. It is also suitable 
for handling tubing in the shallower oil fields. 


THESE SWIVELS ARE: 


. Drilling shallow and medium depth oil wells. 
. Drilling water wells. 

. Core Drilling and Geophysical Drilling. 

For slim hole drilling. 

. Working over oil wells. 

. Washing down pipe and tubing. 

. Running with inside pipe cutting tools. 

. Running with fishing tools. 

. As all purpose, lightweight swivels, 


All materials used in King Swivels are the best and most 
suitable for their purpose. Lubrication is provided and all 
connections are to API specifications or to the order of 
the customer. 


Order Through Your Supply Store 
EXPORT: R. S. STOKVIS & SONS, INC. 
17 BATTERY PLACE, 


See Composite Catalog for detailed description 


NEW YORK 4, N. Y. 


of other King Tools. 


KING OIL TOOLS 


210 TERMINAL STREET 
HOUSTON 10, 
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U. S. Army; Security for the Drilling 
Organization, W. K. Powell; and the 
Legal Position of the Drilling Con 


tractor, William Masterson, professor of 


oil and gas law, Southern Methodist 


University. 


AIME President to Assume 
Duties at February Meeting 


Dr. Lewis Emanuel Young will for- 
mally assume his duties as president of 
AIME at the annual meeting of the or- 
ganization in February at San Francisco. 
Dr. Young, a consulting mining engineer, 
was elected by the board of directors 
November 17 at New York. 

Two vice presidents elected were Au- 
gustus Braun Kinzel, president, Union 
Carbide and Carbon Research Labora- 
tories, New York City, and Philip Kraft, 
vice president, Newmont Mining Cor- 
poration, New York City. 

New Directors elected were 
J. Coulter, general manager, Climax 
Molybdenum Company, Denver; James 
L. Head, mining engineer, Anaconda 
Copper Mining Company, New York 
City; W. M. Peirce, chief Research Di- 
vision, New Jersey "Zine € company, Pal- 
merton, Penn.; and George P. Swift, 
consulting engineer, Waltham, Mass. 

Elected also were six new directors 
ex officios as chairmen of professional 
divisions: Frederick N. Rhines (chair- 
man, Institute of Meals Division) asso- 
ciate professor of metallurgy, Carnegie 
Institute of Technology, Pittsburgh; 
Lloyd E. Elkins (chairman, Petroleum 
Division), assistant chief production en- 
gineer, Stanolind Oil and Gas Company, 
Tulsa; C. D. King (chairman, Iron and 
Steel Division), U. S. Steel Corporation, 


William 


Pittsburgh; E. R. Price (chairman, Coal 
Division), general superintendent of 
mines, Inland Steel Company, Wheel- 
wright, Ky.; Howard A. Meyerhoff 


(chairman, Industrial Minerals Division) 
professor of geology, Smith College, 
Northampton, Mass.; S. Joseph Swain- 
son, (chairman, Mineral Beneficiation 
Division), director, Ore Dressing De- 
partment, American Cyanamid Company, 
Stamford, Conn. 


Central Oklahoma Chapter 
API Elects New Officers 


Ward M. Edinger, Production Engi- 
neering Laboratories, Oklahoma City, 
has been elected chairman of the Central 
Oklahoma Chapter, Production Division, 
API. Other new officers: W. R. Gotts- 
chall, Continental Supply Company, co 
chairman; T. E. Ockerhauser, Globe Oil 
& Refining Company, first vice chair- 
man; G. E. Saunders, Sohio Petroleum 
Company, secretary-treasurer; J. H. 
Field, Sohio, chairman advisory commit- 
tee; J. A. Kornfeld, Sohio, chairman pub- 
licity and information committee. 


Oil and Gas Law Lecture 
Series Is Scheduled 


The fourteenth annual series of lec- 
tures on the law of oil and gas is sched- 
uled by the South Texas College of Law 
at the Young Men’s Christian Associa- 
tion, 1600 Louisiana Street, Houston. 

The lectures will be held on Thursdays 


from February 17 to June 2. 
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IPAA Officials Named 


George F. Martin, Tulsa, and W. T 
Payne, Oklahoma City, have been named 
vice presidents of the eastern and west- 
ern districts of Oklahoma, Independent 
Petroleum Association of America, re- 
spectively, and will serve during 1948-49. 
C. E. Buchner, Tulsa, executive manager, 
H. B. Fell, Ardmore, executive vice 
president, and D. R. Snow, Tulsa, 
treasurer, were named ex-officio mem- j 
bers of the executive committee for the [ ye B AD +s 
current year. 7 £ : fe 

° PF 








We OIL MAN’ Ss CALENDAR 


1949 | 
FEB. 
8-10 Conference on Reservoir Engineering 
The University of Texas, 


Austin, Texas. 
13-17 | American Institute of Mining and 
Metallurgical Engineers, Annual 
Meeting, Fairmont Hotel, 
San Francisco. 


MAR, 
7-10 | Manufacturers Standardization 
} Society of the Valve and Fittings 
| Industry, Annual Meeting, 
| Commodore Hotel, New York, 
» A 


9-11 American Petroleum Institute, 
Southwestern District Meeting, 
Galvez Hotel, Galveston, Texas. 
17-18 | Oklahoma Utilities Association, 
} Annual Convention, Hotel Tulsa, 
| Tulsa. 
23-25 | American Petroleum Institute, 
Mid-Continent District Meeting, 
Mayo Hotel, Tulsa. 
New England Gas Association, 
| Hotel Statler, Boston. 





APRIL 
4- 5 | Industrial Accident Prevention 

| Association Convention, Royal 

York Hotel, Toronto, Canada. 

4- 6 | American Gas Association, Distribu- 

tion Motor Vehicle and Corrosion 

Conference, Netherlands- Plaza 

Hotel, Cincinnati. 

11-13 | American Society of Lubrication 

Engineers, Fourth Annual 

Convention, Hotel Statler, 

New York. 

11-13 | National Association of Corrosion 








| Engineers, Netherlands-Plaza P . 
| Hotel, Cincinnati. Briggs & Stratton offers you advantages no other 
12-14 | Southwestern Gas Measurement Short , —_— ind : : 
Course, College of Engineering, manufacturer of single cylinder, air-cooled engines 
| J < J ° “ 
| University of Oklahoma, Norman. in the world can match. 


18-20 | Midwest Power Conference (11th 





Annual Meeting), Hotel Sherman, mn . ‘ ‘ 
Fort Worth. rhese are the engineering skill, knowledge, and coun- 
20-22 | Southern Gas Association, Convention 2] I] I ” lle | f , | 
Buena Vista Hotel, Biloxi. sel as well as the une qua ed performance that come 
27-29 | American Petroleum Institute, - 
| eS catace Maaddiek Mdetied, Willine from 30 years of experienc e — plus the advantages of 
__Fenn Hotel, Pittsburgh. a world-wide service organization. That extra e xperi- 
MAY ence, that extra skill assures you the best in design 
2- 4 | Independent Petroleum Association z é y i went 
of America, Mid-Year Directors materials, workmanship, and precision production. 
Meeting, New Orleans. 
9-10 | American Gas Association, Natural- Thic ner e ies ¥ : “ine 2n. 
Ges Dopartunent, Sipeing Meeting Phis experience is yours for the asking. Our en 
French Lick Springs Hotel, gineers are ready to counsel with you to help solve 


French Lick, Ind. 
your ge asoline e ngine powe r proble ms. 


9-11 | Liquefied Petroleum Gas Association, | 

Annual Convention and Trade 

Show, Palmer House, Chicago. Ce 2 COT TT ‘a ® > ~ a - Is 
12-13 | Anesctonss Seteuinens Gaaieene BRIGGS & STRATTON CORP., Milwaukee 1, Wis., U.S. A. 


Division of Production, Pacific 
Coast District Meeting, Biltmore 
Hotel, Los Angeles. 
26-27 | American Petroleum Institute, Rocky | 
Mountain District, Gladstone | 
Hotel, Casper, Wyoming. 
26-27 | The Natural Gas and Petroleum 
Association of Canada, Annual 
Meeting, Hotel London, 
London, Ontario. 








3 § 
Nomads Chapter monthly meetings; Los Angeles, : aa on 
second Wednesday, Jonathan Club. B. M. Landis, . 
Secretary. Houston, second Monday, Houston Club 
Harry E. Estes, Secretary. Telephone Charter 4-761 1. 
Dallas, L. A. Little, Secretary, Telephone Justin 
8-1726. Tulsa, third Wednesday, Hotel Tulsa, An- 
thony Gibbon, Secretary, Telephone 3-1844. New 
York, first Monday. Louis Sherry's, Norris Boulden, 
Secretary, Telephone WIckersham 2-1311, extension 
260. 
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READ WEIGHT 


IN POUNDS... 
TO THE POUND 


NON-HYDRAULIC 


WEIGHT 
INDICATOR 


Completely mechanical, 
self-contained unit 
@ Extremely sensitive 
to load changes 
@ Rugged and durable 

Instantly adjustable 

The Cameron Non-Hydraulic Weight 
Indicator is so sensitive to small weight 
changes that the driller can quickly and 
easily read the load directly in pounds 

. not points . . . almost to the pound. 

Because of its Non-Hydraulic mechan- 
ical movement, it is entirely free from 
troubles due to leakage of fluids or due 
to temperature changes. 

Like the popular Cameron Pressure 
Gauge, the case of the Cameron Weight 
Indicator is oil-filled to provide a viscous 
dampening of the dial to eliminate the 
harmful effects of mechanical vibration. 


WRITE FOR 
FULLY DESCRIPTIVE DETAILS 


IRON WORKS, INC. 


P. O. BOX 1212, HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y. 
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lien in the 





A. Knox Tyson has been elected vice 
president of the American Republics 
Corporation. Tyson 
will devote his entire 
time to the affairs of 
the corporation, par- 
ticularly in connec- 
tion with exploration 
and production. His 
headquarters will be 
in the Petroleum 
Building, Houston. 
Tyson is already a 
director of American 
Republics, and was 
formerly a vice presi- 
dent of Barber Oil 
Corporation and for 
many years was as- 
sociated with Continental Oil Company. 





A. Knox Tyson 


¥ 


Cecil Hunt, general counsel, and T. R. 
Aude, manager, planning and economics, 
Stanolind Pipe Line Company, have been 
elected directors of the company 


¥v 


James F. Neill, assistant district super- 
intendent of the West Texas-New Mex- 
ico District of The Texas Company at 
Midland, has been promoted to assistant 
to division manager, West Texas Divi- 
sion, Producing department, at Fort 
Worth. Neill started with The Texas 
Company in 1935 as a roustabout at 
McCamey, Texas, and was advanced to 
junior petroleum engineer at Crane, 
Texas, in 1938. He was head roustabout 
at Monument, N. M., in 1941 when he 
went on military leave for more than four 
years. In 1946 he returned to Texaco as 
drilling foreman at Midland. 


T. S. (Ted) Green has been named chief 
geophysicist of Sunray Oil Corporation 
He was previously 
associated with Seis- 
mograph Service 
Corporation, Engi- 
neering Laboratories, 
Inc., and for the past 
three years has been 
with Republic Explo- 
ration Company, 
handling geophysical 
work in Southwest 
Texas for Sunray. cs 
John M. Schoeppel 

has been appointed 
assistant to Louis 
Roark, superintend- 
of the Land depart- 





T. S. Green 


ment. He will aid in coordinating the 


work of the district landmen in Loui- 
siana, Texas, Oklahoma, Kansas, Cali- 
fornia and the Rocky Mountain States. 
During the past ten years he has been 
associated with Stephens Petroleum 
Company, for six years as head of their 
Accounting department and the last four 
years head of the Land department. 


¥ 


J. W. Emison has been promoted from 
vice president and assistant general man- 
ager of Texas Pipe Line Company to 
vice president and general manager. 

J. T. Rynd, assistant general manager, 
was promoted to vice president succeed- 
ing Emison. The latter has been with 
the company since 1920. Rynd joined the 
company in 1913 and has been engaded 
in pipe line operations since. 





SAFE DRIVER REWARDED—Eimer Hanlin, left, of Denver, Continental Oil Company tank 

truck driver, receives a gold watch from President L. F. McCollum in tribute to his 42-year service 

record without an accident and without loss of time due to illness. Hanlin, who began as a driver 

of a two-horse tank wagon in 1906, was honored at a dinner of more than 100 Continental officers 
and executives at Colorado Springs, Colorado. 
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MEN IN THE INDUSTRY NEWS 











Guy Edwards Leo R. Newfarmer 


Guy Edwards, exploration manager for 
Shell Oil Company, Inc., on the Pacific 
Coast, retired January 1 after nearly 25 
years of service. Dr. Edwards started 
with Shell in 1924 as a geologist in the 
Los Angeles office, and in 1941 was 
made manager of the geological depart- 
ment. In 1944 he was appointed to his 
present position of exploration manager. 

Leo R. Newfarmer, formerly explora- 
tion manager in the Houston area, re- 
places Dr. Edwards. Newfarmer joined 
Shell in 1936 as an assistant geologist 
in San Antonio, and in 1946 was pro- 
moted to exploration manager, Houston. 


v 


L. D. Bartell, district geologist for Skelly 
Oil Company at Shreveport, has resigned 
to join the McAlester Fuel Company at 
Magnolia, Ark. He is succeeded by 


M. W. Beckman. 


Robert E. Kepke, vice president of The | 
British-American Oil Producing Com- | 
pany and the To- 
ronto Pipe Line 
Company, was trans- 
ferred to Toronto, 
Canada, as vice pres- 
ident of The British- 
American Oil Com- 
pany, Ltd., in charge 
of the new depart- 
ment of Supply and 
Transportation. 

In his new position 
Kepke will have 
charge of the pur- 
chasing of all crude 

Robert E. Kepke oil and its transpor- 

fatron from ali | 
sources of supply. This includes pur- | 
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Cutter assures clean cuts, 
fast, with least effort 


@ Slap this sturdy Rirerp cutter on a pipe and 
roll it right through in a few easy turns, with 
surprisingly little effort. Efficiency - balanced, it 
handles easily. The tool-steel thin-blade cutter 





chasing in the U. S., Canada, South . : ° 

America and the Middle East. Kepke is wheel sinks cleanly through pipe and conduit, 

a graduate in law from the University of leaves practically no burr—every Ritaip cutter 

Texas and before joining British-Amer- | ° " . 

ican in 1941, was in the Attorney Gen- | = factory tested to make cian it tracks perfectly. 

eral’s office in that state. Your choice of 5 sizes to 6“ pipe; 4-wheel cutters 
to 4." Buy Ritaips at your Supply House. 
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William W. Porter II, head of: Sunray 

Oil Corporation’s West Coast land and 
geological department, has been placed 
in charge of the company’s expanded | 
Los Angeles office which will conduct 

the company’s activities in Canada and | 
the Near East. John O. Maberry, engi- 
neer-geologist, has joined Sunray’s for- | 


— . x . ih | . . - 
1 ; we Se mat - i pe ai y ‘ ‘ a ats Pe > x ame : iat 
eign operations department and will be i. oe E R : o I PE ij TOOL 
in By 2 ee eet : ‘ AE 9 GE aa ne 3 oh 


Porter’s assistant in handling the com- Oo tee 


pany’s operations in Canada and the | ) 
West Coast. | THE RIDGE TOOL CO. ¢ ELYRIA, OHIO 
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A. F. Barrett has been advanced to man- 
ager, Rocky Mountain operations, Gen- 
eral Petroleum Corporation. Other pro- 
motions in the Productoin department 
include: C. C. Gandaubert, superintend- 
ent, Southern division; O. M. Jensen, 
foreman, Belridge; R. D. Townsend, 
manager, Rocky Mountain Land-Con- 
tract bureau; S. J. Tryon, land agent, 
Rocky Mountain. 

In the Engineering department, C. C. 
Cortelyou has been named project engi- 
neer; C. M. Reading, manager; J. J. 


Tobin, chief estimator; and A. B. West- 
lake, job engineer. 

In other departments, W. L. Goodman 
becomes acting manager of the Trans- 
portation department; E. S. Hochuli be- 
comes industrial relations manager for 
Northern California Marketing depart- 
ment operations, and F. M. Reed be- 
comes master mechanic, Pipe Line de- 
partment. 

Seven General Petroleum employees, 
whose average length of service is 32 
years, have retired. They are E. J. Carna- 











VALUE NEVER BEFORE OFFERED 








BRAND NEW—FACTORY PACKED 


KOHLER 





MODEL 1M21—1500 WATTS 
115 VOLT AC MANUAL CONTROL 


SPECIFICATIONS 


ENGINE—Four cylinder, four cycle, 
head, bore 2”, stroke 3”, 
High tension magneto 
mechanical governor 


ignition. 
maintains 





valve-in- 
1200 R.P.M. 4 H.-P. 
Enclosed 
constant 


ELECTRIC 
PLANTS 


AT MORE THAN 


50% 
REDUCTION 


OUR SPECIAL PRICE 


*275" 


F.O.B. PHILA. 
ww 
INCLUDING $125.00 
WORTH OF OPERATING 
SPARE PARTS 


voltage and regulates fuel consumption to 
load. Mechanical fuel pump draws fuel from sk 


supply tank. 


GENERATOR—1!/, KVA, 115 volt AC, single 


KOHLER—THE STANDARD 


phase, 60 cycle. Built-in exciter and starting 


motor with large commutator, AC collector 


IN THE FIELD 


rings are a special composition that will 


not rust, corrode or burn. 


LUBRICATION—Pressure pump forces oil to 
rocker arms, gears and main bearings— 
splash to cylinders and connecting rods. 

COOLING—Water cooled, with efficient radi- 


ator and fan. 
FUEL SUPPLY—10 gallon tank. 


ke 
AT THIS REMARKABLE 
PRICE—EVERY FIELD JOB & 
RIG SHOULD BE EQUIPPED 


Also Available Immediate Shipment at Marked Reductions Generating Plants Gas and Diesel 
In All Capacities Up to 25 KW. Write Us Your Requirements. 


PETER COOPER ASSOCIATES 


5600 Ogontz Ave. 
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Philadelphia 41, Pa. 


WA 4-4242 


han, superintendent, Southern Division 
Production department; V. F. Grace, 
manager, Engineering department; S. 
W. Hardison, manager Rocky Mountain 
operations, Production department; H. 
B. Hillis, foreman, Production depart- 
ment; W. J. MacArthur, master me- 
chanic, Pipe Line department; Jack Mc- 
Gee, superintendent of equipment, Pro- 
duction department; and E. H. Vander- 
bilt, maintenance foreman, Gas depart- 
ment. 
Y 


James W. Foley has been appointed as- 
sistant to R. Ogarrio, vice president of 
The Texas Compa- 
ny’s Domestic Pro- 
ducing department. 
He was formerly as- 
sistant division man- 
ager at Tulsa, and 
will now make his 
headquarters at New 
York. Foley started 
with the company in 
1932 as a rotary rig 
helper, and a= year 
later became a petro- 
leum engineer, first 
at Conroe and later 
in the Laredo district 
and the Rocky 
Mountain division. From 1937 to 1940 
he was petroleum engineer for Bahrein 
Petroleum Company, Ltd., on Bahrein 
Island, in the Persian Gulf. Returning to 
this country, he was named district pe- 
troleum engineer at New Iberia, La., and 
ater superintendent of the Erath Unit 
operation. In 1944 he was transferred to 
New Orleans as superintendent of gas- 
gasoline operations, and in 1947 went 
to Houston as assistant to the manager 





James W. Foley 


of the Producing department. A year 
ago he was named assistant division 
manager of the Oklahoma division at 
Tulsa. 


¥v 


P. E. Lakin was appointed executive vice 
president of Shell Oil Company. In his 
new capacity he will 
serve as Shell’s sen- 
ior representative on 
the Pacific Coast, 
with headquarters in 
San Francisco. Until 
his present appoint- 
ment, he was vice 
president in charge 
of marketing, New 
York. 

Lakin began his 
career with Shell as 
a clerk in Seattle in 
1915, after complet- 
ing his education at 
the University of 
California. He spent two years in France 
with the 96th Aero Squadron during 
World War I, then returned to enter 
Shell’s marketing department, where he 
served in several positions, In 1933 he 
was appointed sales manager of the Mid- 
Continent territory with headquarters in 
St. Louis, and three years later he be- 
came vice president in charge of market- 
ing. Since 1942 his headquarters have 
been in New York and in 1945 he was 
elected to the board of directors. 





P. E. Lakin 
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Protect expensive and hard-to-get steel parts 
from hydrogen sulphide corrosion and cor- 
rosive mine and well waters, with Thompson- 
Hayward Formaldehyde. 


Warehouse Stocks Available 
For Prompt Shipment 





DENVER 
SAN ANTONIO 


HOUSTON 
TULSA 
NEW ORLEANS 


DALLAS 
WICHITA 








WORTHINGTON 


‘QD’ SHEAVES 
WORTHINGTON-GOODYEAR 


V-BELTS 


For Oil Field and Industrial Use 


Complete Factory 
Stock in 


HOUSTON, TEXAS 





Additional Stocks Available Through Our Distributors 


A. M. LOCKETT & COMPANY, LTD. 


NEW ORLEANS HOUSTON DALLAS 
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Giant STEEL plat- 
forms built for off- 
shore drilling. Write 
for details. 











From WAR to OIL... 
Conversions of all 
types and sizes of 
craft. 


Personnel and serv- 
ice launches built of 
STEEL! Speedy, effi- 
cient, rugged. 


repaired. Marine 
work is our specialty. 


AVONDALE 


MARINE WAYS, Inc. 


Main Plant: Avondale, La. Quick Repair Plant: Harvey, La 


MAIL: WESTWEGO, LA. 
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Transfers: 


E. H. (Henry) Shaw, formerly district 
landman in the Permian Basin for Rich- 
field Oil Corporation, to Midland, Texas, 
as an independent operator. . . . Robert 
G. Trumbley, Stillwater, Okla., to Okla- 
homa City to join geophysical staff of 
Shell Oil Company. ... H. C. Bowman, 
formerly of Pauls Valley, Okla., to Okla- 
homa City as an accountant with Sohio 
Petroleum Company... . John V. Mor- 
gan, petroleum engineer for Stanolind 
Oil and Gas Company, Ellinwood, Kans., 





THE “No, SPEED 





ea 
ONE OF A Nag 
oF MODERN, 
, pROFIT- MAKING s = 
pritt RIGS BUILT a 
a COMPANY 60 = 
In. BUSINESS 


SERIES 


plenty of power, 


This versatile all-steel rig drills top-to- 
bottom wells to 2500-3000 feet, tails in 
after rotaries, cleans out and plugs wells to 
3000-4000 feet. Its two speeds forward and 
one-speed reverse on all reels, together with 


to Zenith, Kans., as field engineer. Rob- 
ert W. Banks, field clerk at Vivian, La., 
to Ulysses, Kans. Alton C. Christenson, 
formerly a supervisor with a Stanolind 
core drill party in Florida, to Shreve- 
port as geologist to the company’s ex- 
ploration office....S. B. (Bert) Fowler, 
manager of the Midland, Texas, office of 
Wood River Oil and Refining Company, 
to Wichita, Kans., headquarters, where 
he will assume additional responsibili- 
ties... . John R. Williams, district geol- 
ogist, The Texas Company, to Tyler, 
Texas, from Shreveport. F. K. Moyer, 


STAR. . 






COMPARE IT DOLLAR FOR DOLLAR 





defy the toughest jobs. Star's 


exclusive balanced design and rugged construction mean 
dependable, economical service and long life. Many operat- 
ing advantages combine with ease of moving and quick 
rig-up to give low cost performance and increased profits. 





* 


SOME No. 83 FEATURES: 


1. Two speeds forward and re- 
verse for all reels. 

2. Double brakes on all reels. 
3. Large capacity, full-width bull 
reel. 

4. Fast, powerful, full-width sand 
reel for efficient bailing. 


§. Powerful casing reel, free-run- 
ning, with built-in friction clutch. 


THE STAR DRILLING MACHINE COMPANY 


AKRON 


475 WASHINGTON STREET 
Drilling Machines and Tools 
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6. Powerful 6-cylinder engine. 
7. Dependable V-belt drive. 


8. Double-crank drive spudder 
balances drilling load. 


9. 60’ telescoping mast. 
10. 44 anti-friction bearings. 
MOUNTINGS: 


full-trailer, semi- 
trailer or skid. 










11, OHIO 





Since 1889 





former scout at Shreveport for Texaco, 
to the geological department... . Alfred 
H. Giesen, of Hearne, Texas, division 
superintendent of the Products Line di- 
vision of The Texas Pipe Line Company, 
to the Texas-New Mexico Pipe Line 
Company as assistant to the division 
manager, with headquarters at Midland. 
R. F. Dorsch succeeds Giesen at Hearne. 
... H. Durst, district petroleum engineer 
at Grand Isle, Louisiana division, Hum- 
ble Oil & Refining Company, to assist- 
ant superintendent in the Bayou Sale 
district. He replaced R. H. Ussery, who 
was promoted to district superintendent 
at Grand Isle. V. O. Harris, former 
Grand Isle superintendent, went to the 
Lovell Lake district, from where R. K. 
Tracy was transferred to Galveston Bay 
district. J. S. Hacker, district civil enginee: 
in charge of construction of additions to 
East Texas gasoline plants, to the Pick- 
ton gasoline plant construction district. 
J. L. Lamberson, petroleum engineer, 
Gulf Coast division office, to Sugarland 
district as district petroleum engineer. 
Mclver Hay, rotary driller at Grand Isle, 
promoted to tool pusher in the Bayou Sale 
district . . . George W. Hoffman, petro- 
leum engineer for Continental Oil Com- 
pany, to Glenrock, Wyo., from Golden, Colo. 
H. S. Sole, production foreman for The 
Ohio Oil Company, to Eureka, Kans., 
from Pauls Valley, Okla... . Leroy V. 
Hester, to Oklahoma City from Ulysses, 
Kans., as petroleum engineer for Stano- 
lind Oil and Gas Company. ... Z. E. 
Woods, petroleum engineer for Phillips 
Petroleum Company, to Phillips, Texas, 
from Bartlesville, Okla. Harvey 
Cash of Houston, promoted to assistant 
to division manager, Oklahoma division, 
Producing department, The Texas Com- 
pany, and transferred to Tulsa. A petro- 
leum engineer with South Texas division 
since January 1, 1948, Cash joined Tex- 
aco 15 years ago. 


Y 


E. J. Yocum, Stanolind Oil & Gas Com- 
pany superintendent at South Jennings, 
La., has been transferred to the Hastings 
Plant at Alvin, Texas, succeeding C. W. 
Ward, transferred to the Elk Basin plant 
at Powell, Wyo. H. W. Jones, plant 
foreman at the Superior plant, Vivian, 
La., is to be superintendent at South 
Jennings, and V. E. O’Donnel, foreman 
at Woodsboro, Texas, has been pro- 
moted to superintendent of Stanolind’s 
Luby plant at Bishop, Texas. 


¥ 


Niles B. Winter has been appointed di- 
vision manager of the West Texas and 
New Mexico activities of The Atlantic 
Refining Company, with the division of- 
fice located in the McClintic Building, 
Midland. W. M. Ford will be in charge 
of land and leasing activities, T. C. Frick 
of drilling and producing operations, and 
R. T. Cox of geological and geophysical 
exploration. 


Correction 
The December Wortp Or. reported 
that Stanolind Oil and Gas Company 
had appointed a district geologist at 
Midland, Texas. This is incorrect. Ed 
L. Reed continues as Midland district 
geologist for Stanolind. 
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C. A. Perlitz, Jr. Ira H. Cram 


Ira H. Cram, formerly manager of ex- 
ploration for The Pure Oil Company, 
has been appointed vice president of ex- 
ploration for Continental Oil Company. 
Cram is a former president of the Ameri- 
can Association of Petroleum Geologists 
and had been associated with Pure since 
1931. 

Charles A. Perlitz, Jr., Houston, vice | 
president and director of Continental Oil | 
Company, has been appointed vice presi- 
dent and general manager of the com- 
pany’s operations in both the Houston 
and Fort Worth regions. Perlitz will 
supervise all Continental operations in 
both the Gulf Coast and Fort Worth 
areas, which include Texas, southeast 
New Mexico, Louisiana, Mississippi, and 


Here’s a chemical gage 





southern Arkansas. Perlitz joined Conti- | for any pressure to 1600 P. S. i. 
nental as general attorney at Houston in 
1946. P. C. Lauinger, publisher of the and also for vacuum or compound ranges, 
Oil and Gas Journal, was named to the a ; 
board of directors. | and temperatures to 300 F, 

H. B. Hurley, Fort Worth region pro- 
duction manager, has been named assist- 

scr, ni ura w 

ant general manager of both the Hous- | @ An acc te pressure gage for use where 
ton and Fort Worth regions. H, L. John- chemicals or viscous liquids either corrode or 
ston, who has been assistant region 
manager at Fort Worth, will become clog a Bourdon tube. 


regional manager, succeeding Hurley at 
Fort Worth. G. T. Pearson, formerly 
general production superintendent, Los 
Angeles, has been appointed assistant 
regional manager, Fort Worth, succeed- 


The diaphragm is ““TEFLON” which resists 


practically all corrosive chemicals. The diaphragm 


ing Johnston. chamber is supplied of any metal most suitable 
J. W. Liddell, Continental Company’s ; 

Eastern sales manager, New York, has for the service. 

been promoted to the new position of 

general manager of all company opera- Write for complete information about the new 

tions in the Eastern region, with head- 

quarters in New York. Helicoid Chemical Gage. 


M. H. Shanahan, formerly assistant 
manager of the Production department, 
Ponca City, Okla., has been appointed 
to the new position of senior consultant 
to the department. Glenn C. Clark, for- 
merly chief geologist, has been named 
to the new position of senior staff geolo- 
gist. J. A. Culbertson, formerly assistant 
manager of the geophysical department, 
succeeds Clark as chief geologist. S. K. ‘ 
Clark, formerly chairman of the explora- x 
tion committee, has been promoted to 


coordinator of exploration activities. < HELICOID GAGE DIVISION 
W. C. MacMillan, vice president in = i 
x - AMERICAN CHAIN & CABLE 


charge of production for Continental, has 
been appointed to the new position of 
vice president and administrative assist- 


ant to L. F. McCollum, president. 


Only Helicoid Pressure Gages 
have the Helicoid Movement 





Bridgeport 2, Connecticut 
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George C. Probst, 89, died December 13 
at Tulsa. A native of Olean, Ind., he had 
resided in Tulsa since 1907 and his first 
oil venture was with the Doris Oil Com- 
pany, which operated in the Bird Creek 
area of northeastern Oklahoma. At the 
time of his death he had holdings in the 
Garvin County, or “Golden Trend” area 
of Oklahoma. 


¥ 


Walter B. Fulton, retired chief engineer 
of Interstate Oil Pipe Line Company, 
died at Shreveport December 12. Fulton 
served as chief engineer of Interstate 
from 1945 until his retirement in July, 
1948, and had been a veteran of 30 years 
service with affiliates of Standard Oil 
Company (N. J.). 





DEATH 





F. C. Van Norman, 89, pioneer Okla- 
homa oil man, died December 31 at 
Tulsa. He was a native of Pennsylvania 
and operated in oil fields from Pennsyl- 
vania through Ohio to Oklahoma. Dur- 
ing the International Petroleum Exposi- 
tion of 1940 he was cited as “one of the 
industry’s pioneers.” 


4 
Bryce Gillespie, 64, assistant treasurer 
and assistant comptroller of General Pe- 
troleum Corporation, died December 17 
at Glendale, Calif., after a cerebral hem- 





Kely on nthis NEW combination 


Accurate, Ree Convenient 


DRILLING CONTROL 


MARTIN-DECKER 
Type “D” 


WEIGHT INDICATOR 


HE IDEAL Type 

Martin-Decker Type 
bine the down to earth principles of (1) the wheel 
(for anchoring the wire line) 
measuring the load on the wire line. The force of the 
lever is transmitted to the gauge through the hydraulic 
pressure unit. The gauge, of course, is installed at the 
driller's position and gives him: 


NET WEIGHT ON BIT 
2. TOTAL HOOK LOAD 
3. VERNIER WEIGHT INDICATOR 


A PERMANENT INKED RECORD Of Each 
24 Hours Operation 




























THE NATIONAL SUPPLY CO. 


GENERAL SALES OFFICES: TOLEDO, OHIO 
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DRT WORTH «+ PITTSBURGH + TULSA »« TORRANCE 
EXPORT 
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AND 
Simple, Safe, Efficient 


WIRE LINE ANCHORING 


@ 
IDEAL 
Type — 


WIRE LINE ANCHOR 








“D” Wire Line Anchor and the 
“D” Weight Indicator com- 


and (2) the lever for 


} directly In Pounds 


The Type “D" Weight Indicator is positively 
unaffected by atmospheric temperature changes. Dead 
Line Whip can neither affect the Weight Indicator 
reading nor damage the instrument.—REQUIRES NO 
ADJUSTMENT For Number Of Lines Strung or 
Cable diameter. No Gadgets or Shims To Get Lost. 
Built-in illumination provides greater safety and con- 
venience. Furnishes precise Weight-On-Bit DIRECTLY 
IN 1,000 LBS. and also hook load and derrick load 
DIRECTLY IN POUNDS, 

Set the NET-WEIGHT-ON-BIT Dial on zero and 
read the bit weight directly in thousands of pounds. 
The hook load and derrick load are also read directly 
in pounds giving THE WHOLE WEIGHT STORY 

Type "E” Wire Line Anchors 
Available for 13¢” and 114” Wire Lines. 
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MARTIN EEA DECKER CORP 


LONG BEACH, CALIFORNIA 
SAN JOAQUIN V ALLEY 


CULLEN. BAKERSFIELI ALIFORNIA 


MID-CONTINENT DISTRIBUTOR 


IMPANY. HOUSTON. TEXAS 


iasem teGes Blade 


Grangemouth, 


native of 
he emigrated to California in 
1912 and joined General Petroleum as 
a materials clerk on construction work 
at Wilmington. In 1913 he was trans 


orrhage. A 


Scotland, 


ferred to Taft, where he handled tank 
car transportation. He became manage! 
of the Accounting department in 1925 
and assistant comptroller in 1930. He 
retained the latter post when he also 
became assistant treasurer in 1938. 


v 


Solomon R. Mealy, 71, 
man and senior member of Mealy-Wolfe 
Drilling Company, Tulsa, died Decem- 
ber 26 after suffering a heart attack while 
at the wheel of his car. In 1913 Mealy 
organized the Rogers County Drilling 
Company, which was reorganized in 1916 
as the Commercial Drilling Company, 
with Mealy as president. In 1941, Wil- 
liam W. Wolfe, who was an associate, 
joined the firm and the name was changed 
to Mealy-Wolfe Drilling Company. Mealy 
served as president of the Oklahoma- 
Kansas district of drilling contractors 
during the period of the National Re- 
covery Act. 


Oklahoma oil 


v 
Charles L. Reed, 72, retired Gulf Oil 
Corporation scout, died January 2 at 
Muskogee, Okla. Reed was a native of 
Pennsylvania and after serving in the 
Spanish-American War he went to In- 
dian Territory in 1900 to establish an 
Associated Press office in that govern- 
ment center for the Five Civilized Tribes. 
He joined the Gulf scouting department 
in 1915, retiring in 1942, at which time 
he moved from Tulsa to Muskogee. 


¥ 


T. G. Madgwick, internationally known 
geologist, died at Ottawa December 14. 
He was associated with the Department 
of Mines and Resources of the Canadian 
government, and reported extensively on 
the oil areas of Western Canada. Madg- 
wick had been professor of petroleum 
engineering at Birmingham University, 
England. He was best known for his 
work in Bahrein for the Eastern and 
General Syndicate, Ltd., of London, 
which secured the oil concession over 
that area. 


¥v 


John A. Wolfe, 74, died December 15 in 
Tulsa. He was known throughout the 
petroleum industry as a top production 
man and an expert on stripper well 
problems. In 1905 he went to work for 
the old Prairie Oil and Gas Company 
at Caney, Kans. When Prairie was ab- 
sorbed be the Sinclair interests in 1932 
he remained with the new company and 
when he retired two years ago he was 
chief of the northern production district 
for Sinclair. 


¥v 


Eldon M. Eckhart, 52, executive vice 
president of J. M. Huber Corporation, 
New York, died November 28 at Ama- 
rillo, Texas. He was in charge of Huber’s 
carbon black and oil and gas operations 
with headquarters at Borger, Texas. 

In 1926 he joined Huber as superin- 
tendent of its Breckenridge, Texas, car- 
bon black plant. Later he was trans- 
ferred to Swartz, La., as superintendent 
of its plant there. In 1936 he went to 
Jorger as assistant to the general man- 
ager and in 1938 he became vice presi- 
dent in charge of the Borger operation. 
In 1946 he was named executive vice 
president of the company. 
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Casper Division Sales Manager 
Appointed by National Supply 


W. T. Cushing, Jr., has been appointed 
sales manager of a new division sales de- 
partment organized 
at Casper by The 
National Supply 
Company. 

Cushing has been 
Northwestern divi- 
sion engineer for the 
company at Casper 
since 1947, 

New members of 
the staff at Casper 
are R. D. Stottle- 
myer, division engi- 
neer, formerly of the 
plant products divi- 
sion in Houston; and 
K. L. Thompson, who 
is being transferred from the company’s 
purchasing department in Toledo. 


eo 


W. T. Cushing, Jr. 


Dissolution of Fluor-Lewis 
Announced by J. S. Fluor 


J. S. (Si) Fluor, Jr., has announced 
the dissolution of the Fluor-Lewis Com- 
pany, effective immediately. Fluor, asso- 
ciated for many years in the manage- 
ment and ownership of the Fluor Corpo- 
ration, severed his connections there 
some two years ago and with Lewis 
established a company to represent E. B. 
Badger & Sons, engineers and contrac- 
tors to the oil industry. 

In announcing the dissolution of the 
Fluor-Lewis Company, no immediate 
plans were given by Fluor. 


Clark Names Richard Jenkins 
To Technical Service Office 
Richard Jenkins has been appointed to 


the Technical Service department of the 
Los Angeles office of Clark Bros. Com- 





pany, Inc. In 1942, Jenkins entered Yale 
College on a scholarship. He joined the 
U. S. Army in 1942, spending the first 
six months of his service in the Army 
Specialized Training Program for me- 
chanical engineers. For the next three 
years he saw active service with the Sev- 
enth Army in the European theater. 

In 1946, Jenkins returned to Yale to 
continue studies in the Yale Sheffield 
School of Engineering, graduating in 
1948. a member of the Torch Senior 
Honor Society. He joined Clark Bros. 
in 1948 and went to the Los Angeles 
office after research in the plant at 


Olean, N. Y. 


Booth to Head Brown and Root 
Public Relations Department 


Brown Booth, public director with 
Tennessee Gas Transmission Company 
for 3% years, has 
resigned to take 
charge of public re- 
lations and advertis- 
ing for Brown & 
Root, Inc., Houston. 
Before joining T-G-T, 
Booth was managing 
editor of the Austin 
(Texas) Statesman, 
and prior to that was 
editor of the McAllen 
Daily Press. Booth is 
a 1935 graduate of 
the University of 
Texas Department of 
Journalism. 

He has been succeeded at T-G-T by 
Conrad Collier, formerly publicity man- 
ager for the Houston Chamber of Com- 
merce. During World War II Collier 
was in the Army Air Force, stationed 
in the Aleutians, and before the war was 
with the Houston Chronicle. He is a 
native of Louisiana and attended Louisi- 
ana State University. 





Brown Booth 





Oil Well Supply Company Appoints 
Fred Link General Works Manager 


Fred E. Link has been appointed gen- 
eral works manager for Oil Well Supply 
Company, U. S. Steel subsidiary. Link, 
who for the past 
year has served as 
assistant to Fred F. 
Murray, president, in 
charge of the com- 
pany’s manufacturing 
department, will con 
tinue as the chief 
company Official in 
charge of manufac- 
turing activities, in- 
cluding industrial re- 
lations, industrial en- 
gineering and pro- 
duction. He is at 
company headquar- 
ters in Dallas. 

Joining Oilwell in 
January, 1946, Link served as assistant 
to the vice president, handling special 
industrial engineering assignments. He 
became assistant to the president on 
January 1, 1948. 


Fred E. Link 


Vice President and Secretary 
Named by Henry H. Paris Firm 


Directors of Henry H. Paris, Distrib- 
utor, Inc., elected A. R. Ryan executive 
vice president and treasurer and L. E. 
Proctor, secretary. In addition to the 
new members, the officers of the com- 
pany include Henry H. Paris, presi- 
dent, and A. Urban Paris, vice president. 


Palmer Joins Mud Control Lab 


Floyd E. Palmer, formerly with Baroid 
Sales Division of the National Lead 
Company as Gulf Coast manager, has 
resigned and is now associated with R. J. 
Carlson and Robert Johnston in Mud 
Control Laboratories at Oklahoma City. 








PATTERSON -BALLAGH SALES PLANNED —south Texas and Louisiana field sales and service representatievs of the Mid-Continent 
Division of Patterson-Ballagh met at Lake Charles, La., to plan sales strategy for oil field specialties in the southern area for 1949. Left to right 
are F. H. Byers, Robert Kimball, W. B. Gardner, J. M. Newton, Sam Drago, T. M. Smith, Jr., Ralph Snowden, A, G, Colgin, Jr., W. W. Simpson and 


Jack Magoffin, division manager. 
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Clean Wells GY 
essansan 


Rubber cup sleeve provides 
positive suction with maximum 







lifting power. 


BETTER PICK-UP 


Of larger pieces with wide op- 
ening 3-piece curved flap. 


ADJUSTABLE RELIEF 
VALVE 
Minimizes hazards from em- 


bedding. 


PROVEN 
DEPENDABILITY 


Lengths up to 35’ 
Patent # 2,173,805 


MECHANICAL 
MANUFACTURING CO., INC. 
BOX 1001 PHONE 4-3261 
FORT WORTH, TEXAS 


EXPORT: BROWN & BECKLEY 
30 Rockefeller Plaza, New York 
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ON IDECO SALES FORCE—tTom Alexander and Merwin Vollmer have been added to the 

South American sales force of the International Derrick and Equipment Company. They will head- 

quarter at the company’s new office in Caracas, Venezuela, and will accompany Mel Cooper, head 

technical factory representative, on his various trips in Venezuela. The addition of Alexander and 

Vollmer will place Ideco representatives at all key Lation American locations. Carey B. O’Conner 

represents the Ideco line in Brazil and Adrian D. Holland in Argentina. Left to right: Vollmer, 
Cooper, Alexander. 


Orbit Valye Company Announces 
Changes in Sales Personnel 


Orbit Valve Company announce the 
following shifts in sales personnel: G. W. 
(Jerry) Lowe, former North Texas rep- 
resentative residing at Wichita Falls, has 
been transferred to the Gulf Coast and 
will work out of the Houston branch 
office with R. G. (Bob) Cole. Cole has 
been Orbit’s Houston representative for 
seven years. Lowe has been replaced by 


Jack Judd, who was formerly with 
Hughes Tool Company at Winfield, 
Kansas. 

L. E. (Ed) Wallace, who has been 
Orbit’s Eastern representative with 


headquarters at Newark, Ohio, for three 


years, has been transferred to South- 


Indian Drilling 
Mud’s Facilities 
Are Expanded 


The Indian Drill- 
ing Mud Company, 
Inc., now established 
in its new general of- 
fice building at Brit- 
ton, Okla., has open- 
ed warehouses at 
Kermit, Bowie and 
Odessa, Texas, and 
Eunice, N. M. Other 
warehouses are oper- 
ated at Medicine 
Lodge, Lake City 
Kas.; Chico and 


and Garden City, 
Gainesville, Texas; 
Shreveport; and _ Britton, Maysville, 
Lindsay, Duncan, Seminole, Davenport, 
Perry, Ringwood and Elk City, Okla. 
The company, owned solely by R. M. 
Ross and W. L. Potter, handled the mud 
service on the world’s deepest hole, 
17,823 feet, on the Weller lease at Fort 
Cobb, Okla., and has also handled the 
mud on the Vaughn No. 1 which has 
more open hole than any other well in 
the Mid-Continent area, a total depth of 
12,098 feet with 1000 feet of surface pipe. 


west Texas with headquarters at Corpus 
Christi. Wallace has been replaced in 
the Eastern Territory by Clyde H. 
Chronister, who will headquarter at 
Newark, Ohio. Claude Brown, who has 
been Orbit’s Kansas representative for 
the past year with headquarters at Great 
Bend, has had his territory expanded to 
include the Texas Panhandle area. 

No changes are anticipated for Orbit’s 
Oklahoma representative, Jack H. Han- 
cock of Oklahoma City, or for Dell 
Taylor, Orbit’s West Texas representa- 
tive of Midland, Texas. H. C. (Buz) 
Sawyer will continue to make Tulsa his 
headquarters for work in Dallas, Fort 
Worth, Oklahoma City, Tulsa, Ponca 
City, Bartlesville, Kansas City and 
Omaha. ; 





R. W. Shira Named Assistant Export 
Manager of Patterson-Ballagh Div. 
m. Was 


export manager, under Earl Rees, export 
manager of Patterson-Ballagh Division 


Shira has been named assistant 


of Byron Jackson Company. Shira was 
formerly in the service division, later 
becoming advertising manager, in which 
capacity he served for over a year. He 
then stepped into the California sales 
division in the Los Angeles Basin, where 
he was active until his recent promotion 
to assistant export manager. 
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Tracy T. Word, Jr., Becomes 
Manager of Sales for WECO 


‘ERacy 1, Word, Jr., has been ap- 
pointed sales manager of Well Equip- 
ment Manufacturing 


Corporation. He is in 
charge of the sales 
and service activities 
of the WECO organ- 
ization, as well as 
supervision of the 
training program. 
Word replaces G. R. 
Winder, who has 
been appointed vice 
president and_ sales 
manager of Chiksan 
Company, parent 
organization of 


WECO. 





Tracy T. Word, Jr. 


Short Joins Mud Products As 
Equipment Division Executive 


E. H. Short, Jr., has been appointed 
chief engineer of the 
equipment division 
of Mud Products, 
Inc., of Tulsa. 


From 1925 until 
1943, he was associ- 
ated with Gulf Oil 
Corporation, and was 
chief district engi- 
neer during the Sem- 
inole boom. In 1943 
he joined the Oil & 
Gas Journal. Later he 
was with the Frank 
Dyke Advertising 
Agency, Houston. 





E. H. Short, Jr. 


Kobe, Inc., Names New Assistant 
Manager of West Texas District 


K. D. Snedeker has been promoted to 
assistant manager of the West Texas dis- 
trict of Kobe, Inc. 
Located at Brown- 
field, he has been re- 
sponsible for Kobe’s 
operations in the 
northern fields of 
West Texas. Snede- 
ker began his oil field 
experience at Iraan, 
Texas, in the produc- 
tion division of Mid- 
Kansas Oil & Gas 
Company. After ma- 
joring in engineering 
at the University of 
Oklahom, he returned 
to the oil fields. He 
joined Kobe, Inc., in 1943, after ten years 
in the Production department of Phillips 
Petroleum Company, where his work 
included supervision of the operation of 
Kobe hydraulic equipment. His first 
Kobe, Inc., assignment was with the 
Technical Service section in Oklahoma 
City. He transferred to West Texas in 
1944, 





K. D. Snedeker 
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Baker Opens Warehouse 

Oil Tools, Inc., has opened a 
branch warehouse at Lake Charles, La., 
in the Corman Warehouse, Inc., build- 
ing, Army Air Base. W. C. Wilson and 
} 


3aker 


. E. Lyle will be transferred from 
Baker’s Beaumont base to the new 
quarters. 


Union Tank Opens Office 


Union Tank & Supply Company has 
opened an office in New Orleans with 
W. H. Johnson, transferred from Tulsa, 


as manager 


CAPACITY 
..but only 135%” 
for such capacity! 


ADVANCED DESIGN 


Special adapter reduces friction, allowing the forged alloy 
steel combination hook to smoothly swivel at the right 
angle to traveling block sheaves. The traveling block is 
streamlined for maximum safety and 


compact, narrow, 
ease of operation. 


FITS PORTABLE RIGS 


Being four feet shorter, narrow and compact, this new 
Regan Combination is perfectly suited to portable drilling 


operations. 


Write today for your copy of 


our new fully informative bulletin! 


THE 36-200 REGAN 
Narrow-Type Traveling Block x 
and Forged Steel 1) 
Combination Casing Hook 


from bight of hook to top of traveling 
block—the shortest overall working height ever offered 


Philip Carey Manufacturing Company 
Names Sales Promotion Manager 


Frank J. Smith has been named ad 
vertising and sales promotion manager 
of the Philip Carey Manufacturing Com- 
pany, Cincinnati. He succeeds Harold D 
Bates, who was recently promoted to 
general merchandise manager. 

Smith joined the Carey Company in 
January, 1948, after several years in the 
sales and advertising departments of 
Owens-Corning Fiberglas Corporation 






Forge &— Engineering (0. 


HOUSTON, TEXAS 


SAN PEDRO, CALIF, 


Exclusive Mid-Continent Representotives: 


Hunt Tool Co., 
P.O. Box 1436, Houston, Texas 


Hunt Export Co., 
Avdo Pte., R. Saenz, Pena 832, Buenos Aires, Argentina 





Exclusive Export Representatives: 


19 Rector St., New York, N.Y. 
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New York Division Manager of 
Sales Appointed by Ideco 

S. W. (Sandy) Collins, formerly West 
Texas district manager for Hinderliter 
Tool Company, has joined International 


Derrick and Equipment Company to 
become New York division sales man- 
ager. 


Collins has been in oil well equip- 
ment sales for 20 years with Oil Well 
Supply Company, American Chain & 
Cable Company, and Bethlehem Supply 
Company. He will work with A. L. 
Woracek and B. V. Brown, who are 
now in Ideco’s New York office. 


Plomb Tool Company Resumes 
Manufacture of Finished Tools 


Manufacturing of finished tools is 
again under way at the Los Angeles and 
Jamestown, N. Y., plants of the Plomb 
Tool Company after suspension of trade- 
marking since November 24, 1948. 

Affidavits filed by Plomb counsel in 
the U. S. Circuit Court of Appeals in 
San Francisco specified further action 
taken to market the company’s products 
under the trademark “Proto” as the 
latest development rising out of the cur- 
rent trademark litigation with Fayette 
R. Plumb, Inc., of Philadelphia. 

Resumption affects jobs of more than 
700 employes in the two Plomb factories, 


now making tools sold throughout the 
nation and by export branches in South 
America, Europe and the Far East. 

“Present demand for industry hand 
tools is now greater than at any time in 
our prewar record,” stated Morris B. 
Pendleton, Plomb president. “Under the 
‘Proto’ trademark the recognized quality 
of our tools will be backed by the largest 
development and sales program in our 
history.” 


Salesman Added to A. O. Smith’s 
International Division Staff 


Joseph W. Chanda has joined the In- 
ternational Division 
of A. O. Smith Cor- 
poration, and will 
specialize on sales of 
electric motors. 

He has traveled ex- 
tensively in Latin 
America and has had 
managerial experi- 
ence. He has also 
been on the staff of 
the “American Ex- 
porter,” both as an 
account executive 
and foreign trade ad- 
visor. 





Joseph W. Chanda 


Champion & Smith Appoint Walker 
Manager of Canadian Operations 


L. L. (Len) Walker has been ap- 
pointed manager of Canadian operations 
of Champions & Smith, Inc., export rep- 
resentatives, with 
headquarters in Ed- 
monton, Alberta. 
Walker began his oil 
career with St. Helena 
Petroleum Company. 
He later drilled in 
South America for 
Shell Oil Company, 
pioneering in the use 
of the rotary system 
in the area, and was 
eventually appointed 
general drilling su- 
perintendent of Shell 
and its foreign sub- 
sidiaries. 

He returned to the U. S. to supervise 
the drilling of Pacific Western Oil Com- 
pany’s first tidelands wells at Elwood. 
Walker served with the Barnsdall- 
Midway Oil Company in the Mid- 
Continent area as a drilling contractor, 
and as Gulf Coast manager of B & W, 
Inc. This position he resigned recently 
to accept the Canadian assignment with 





L. L. Walker 


Champion & Smith. 








LARGE 
STOCKS 


QUICK 
DELIVERY 


Single X and 
Double X Lathe Cut 
SEAMLESS NIPPLES 


Longhorn Machine Works regularly maintains 
large stocks of these precision ‘manufactured 


nipples so that your supply store 


order promptly. Plastic coating protects threads 
from rust and handling damage insuring perfect 


connections. 
Sizes 44” to 6%” in standard length. Special 
sizes, stainless and monel furnished to 


requirements. 


SOLD ONLY THROUGH SUPPLY STORES 
Write for literature and price lists . 


horn MACHINE WORKS 


6823 Navigation 


Houston, Texas 


a, 


Dallas Branch: 3901 





256 





Southwestern 


can fill your 


requirements. 


branches. 





THE RIGHT TEAM FOR 
EFFICIENCY 


Le Roi Power Unit— 
Viking Pump Capacity 
140 barrels per hour 


to you 40 years of “KNOW HOW” in your pumping 


© Complete units and replacement parts at all 


TALE & PUMP COMPANY 





MANUFACTURERS © MACHINERY FACTORS @ CONTRACTORS 


Houston - Dallas - Kilgore - San Antonio 
Edinburg - Lafayette, La. 








Southern Engine 
& Pump Company | makes available 
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Foster Jordan 





John Gates 


Well Equipment Manufacturing 
Names Two Division Managers 


Well Equipment Manufacturing Cor- 
poration has named Foster Jordan and 
John Gates as division managers of the 
northern and southern divisions. Jordan 
will headquarter in Dallas and will su- 
pervise activities of WECO representa- 
tives in North, West, Central and East 
Texas, New Mexico, North Louisiana, 
Oklahoma, Arkansas and Kansas 

Gates, as southern division manager, 
will continue to headquarter in Houston 
and will be responsible for activities in 
Southwest Texas, Texas Gulf Coast, 
South Louisiana, Mississippi and Florida. 


French Is Named Chief Engineer 
Of Delaney’s Oil Field Division 


W. Powell French has been appointed 
chief engineer of the Oil Field division 


of The Delaney Company, in charge of de- | 


signing, supervision 
of products, develop- 
ment and testing. 
French acquired his 
first oil field supply 
experience with the 
E. L. Wilson Hard- 
ware Company. He 
was with Norvell- 
Wilder Supply Com- 
pany from 1910 until 
1918, when he be- 
came associated with 
Gulf in the Louisiana 
and North Texas 
warehouse division. 

In 1922, French be- 
came shipping clerk, draftsman and 
buyer for the Gulf Coast Machine and 
Supply Company of Beaumont. At that 
time, he became interested in engineering, 
and in 1927 moved to Houston to enter 
the pipe line business. Joining Oil Center 
Tool Company in 1931, he worked his 
way up from a job in the Testing depart- 
ment, where he assembled and tested 
Christmas trees, to the position of chief 
engineer and buyer. 


Huber Office Expanded 
The New York offices of J. M. Huber 


Corporation have been expanded to in- 
clude the office of the director of pur- 
chases and the Finance and Accounting 
departments of the corporation, formerly 
located at the Brooklyn plant. Moving 
to New York are treasurer R. J. Cash- 
ion and his assistants, and director of 
purchases. E. M. Krech. 


W. Powell French 
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“STEEL JOISTS 


Enable Your Architect and Builder to 
Effect Economies in Building from 
Foundation to Roof 


The dead-weight of floors and 
roofs in any structure makes up 
the most of the dead-load which 
its foundations and supporting 
columns must carry. 


Sheffield Steel Joists make pos- 
sible floors and roofs much lighter 
than other types of fire-proof 
construction. 


Not only do they contribute to 
more economical floors and roofs 
but also they effect economies in 
the structural members which 
support them. 


Light in weight, Sheffield Joists 
are rapidly installed, requiring 
no falsework or shoring. Once 
placed, they support working- 
platforms from which to carry on 
other construction work. 


Heat ducts, electric conduits, 
waste pipes, water and fuel lines 
are readily installed through the 
open webs of Sheffield Steel Joists 
instead of suspending below the 
bottom chord. Given ceiling 
heights may be obtained with less 
over-all building height. 


Write for illustrated folder giving 
many other advantages. 


SHEFFIELD STEEL CORPORATION 


HOUSTON 


KANSAS CITY 


TULSA 


SALES OFFICES: Chicago, Ill.; St. Louis, Mo.; Des Moines, la.; Omaha, Nebr.; Wichita, Kans.; 


Denver, Colo.; Oklahoma City, Okla.; 


Dallas, Tex.; San Antonio, Tex.; 


Lubbock, Tex.; New Orleans, La.; Shreveport, La. 


SHEFILELD STEEL 


Carbon and Alloy Steel, Ingots, Blooms, 


Billets, Plates, Sheets, Merchant 
Bars, Steel Joists, Structural 
Shapes, Road Guard, 
Reinforcing Bars 


org 
track Spikes, Bolt 
aid Nut Products 
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Eagle-Picher Products Pacific 
Coast Distributor Is Named 

All lead and zinc pigments and oxides 
manufactured by The Eagle-Picher Com- 
pany are now being distributed in the 
Pacific Coast area through Associated 
Lead and Zinc Company, a corporation 
formed jointly by Eagle-Picher and 
Northwest Lead Company. Included in 
the Eagle-Picher products to be distrib- 
uted through Associated Lead are leaded 
zinc oxides, lead-free zinc oxides, lead 
silicates, lead pigments and lead oxides. 


Sidney R. Gill, director of sales, has 
announced the appointment of Maurice 
QO. Barr as assistant sales manager, with 
offices at 2432 East Eighth Street, Los 
Angeles. Sales in the San Francisco area 
will be handled by Wallace D. Miracle, 
whose office will be at 725 Second Street, 
San Francisco. 

Now being completed on a site adja- 
cent to the Northwest Lead Company, 
on Harbor Island, Seattle, is a large new 
unit of the company to manufacture lead 
oxides. 





DAN L. CLARK 







W. M. AVERILL 


DAN L. CLARK 
DRILLING 


COMPANY 


OIL AND GAS WELLS 


CORPUS CHRISTI, TEXAS 


RUPERT COX 


Drillers of 


POWER 
AND 


STEAM 
RIGS 


WILSON BUILDING 








Local 7746—7747 


Telephones 


Long Distance 95 
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E. L. Alexander 


Everett Carley 


Failing Licenses English Company 
To Manufacture Its Equipment 


George E. Failing Supply Company of 
Enid, Okla., manufacturer of portable 
drilling and exploration equipment, has 
licensed the Mitchell Engineering Com- 
pany, Ltd., of England to manufacture 
its line of drilling equipment. The new 
marketing technique is designed to reach 
areas which otherwise could not be 
served due to the dollar shortage. 

E. L. Alexander, Failing’s chief engi- 
neer, and Everett P. Carley, design engi- 
neer, have spent several months in Eng- 
land working with Mitchell engineers on 
the design of the equipment to be built 
there. The first model to be produced 
will be similar to the Failing 1500 Hole- 
master model, except that all parts have 
been changed to incorporate British 
made components and standards. 

The English-built drill will have a ca- 
pacity of 2500 feet with 23-inch drill 
pipe; 1650 feet with 27%-inch drill pipe; 
and 1000 feet with 3%4-inch drill pipe. 

The American and British engineers 
cooperated in an extensive survey after 
which a proposal drawing was made and 
Alexander and Roy Avis, Mitchell engi- 
neer, toured the country inspecting the 
products to be used. 

The engine which will be used is made 
by Leyland of Preston, England, and the 
slush pump will be manufactured by 
Evans of Wolverhampton. 

A special Failing-Mitchell Company 
was set up for distribution of the Eng- 
lish-made equipment. The company will 
operate under a Liechtenstein charter, 
with Mitchell licensed to do the manu- 
facturing at its plant at Peterborough, 
and the American company to control 
the design of the equipment. The new 
company will maintain a staff of field 
service men to check the equipment reg- 
ularly and to instruct customers in the 
best methods of operation. Sales of the 
drills will be under the supervision of 
George P. Gregory, Jr., of New York, 
Failing’s export manager. 

Another Failing engineer is being sent 
to England to work with the Mitchell 
Company on the pilot model drill. 


Rockwell District Offices Moved 


Rockwell Manufacturing Company has 
announced that henceforth its Pittsburgh 
Equitable Meter and Nordstrom Valve 
divisions will be located at 25 Beale 
Street, San Francisco, and at 1102 
Delano Street, Houston. 
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Roger Motheral Is Named to Head 
Gulf Publishing Eastern Sales 


Roger Motheral, Central district man- 
ager at Cleveland, has been appointed 
vice president in charge of Eastern sales 
for the Gulf Publish- 
ing Company, Hous- 
ton, publishers of 
Wortp O1L, Petro- 
leum Refiner and oil 
industry composite 
catalogs. He will 
have offices in New 
York. 

With Gulf since 
July, 1946, Motheral 
previously had been 
Eastern district man- 
ager of the Petro- 
leum Engineer for 
ten years. For several 
years he worked in 





Roger Motheral 


Texas and California oil fields, and put 
in two years of service in foreign fields. 

Bill Westfall, now with Gulf Publish- 
ing Company in Houston, succeeds 
Motheral as manager of the central dis- 
trict of Cleveland. 


G. R. Winder Is Appointed Chiksan 
Vice President and Sales Manager 


G. R. Winder has been named vice 
president and sales manager of Chiksan 
Company, Boca, 
Calif. He will also be 
vice president and 
sales manager of the 
Chiksan Export Com- 
pany. 

Transferring from 
Well Equipment 
Manufacturing Cor- 
poration, Houston, he 
has served with the 
company in the same 
capacity for the past 
three years. The new 
assignment brings 
him back to Chiksan 
headquarters where 
he was formerly a member of the sales 
department. 


G. R. Winder 


Mud Products, Inc., Names Wortley 
Sales and Engineering Representative 


Stewart W. Wortley, former assistant 
superintendent with Otis Pressure Con- 
trol Company and safety engineer for 
Traders and General Casualty Company 
in West Texas, has been named sales 
and engineering fepresentative in the 
West Texas area for Mud Products, 
Inc., of Tulsa. 

Happy H. Miles will be the sales and 
engineering representative in the Okla- 
homa territory with headquarters at 
Mud Products main office in Tulsa. 


Baker Names Branch Manager 


G. W. Mitchell has been appointed 
manager of the new Great Bend, Kansas, 
branch of Baker Oil Tools, Inc., and will 
be assisted by Omar Kimple as ware- 
house manager and Ed Stoler as service 
engineer. 
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Miles was formerly associated with An- 
chor Petroleum Company and Southern 
Gas Company in the LPG equipment 
sales division. 


United Centrifugal Appoints 
Assistant to Chief Engineer 


Val Lobanoff has been appointed as 


sistant chief engineer for United Centrif- 


C. W. Lord Advanced 

Clifford W. Lord has been elected vice 
president of U. S. Steel Supply Com- 
pany, U. S. Steel subsidiary. He will be 
in charge of warehouses in the Pacific 


Coast region. 


of new lines of centrifugal pumps. 


ugal Pumps, a division of United Iron 
Works, and will aid in the development 


Lobanoff is a member of the American 
Society of Mechanical Engineers and the 
Pacific Coast Electrical Association, Inc. 





How to Keep 


COSTS DOWN 


on Valve Maintenance 


Cleaning one valve before overhaul won’t amount to much 
in time or money, that’s true! But multiply that one valve by 
thousands —at year’s end your expenditure will be pretty high. 

If your valve maintenance-cleaning runs into big money, we 
believe we can help you hold your costs way down. We believe (and 
many refineries will agree) that Oakite Steam- Detergent cleaning 
with the Oakite Solution-Discharging Steam Gun will prove 
infinitely superior to manual scrubbing .. . ON ALL COUNTS. 
It’s quicker, more efficient and decidedly more economical. 

Oakite Steam-Detergent cleaning is a lead-pipe cinch to 
install. All you need is the Oakite Gun, plus 30 Ibs. steam pressure; 
a couple of lengths of rubber hose, and an old steel drum for your 
cleaning solution. You need no motor, no injector, no pump. 

And the beauty of Oakite Steam-Detergent cleaning is that 
you can reach those hard-to-get-at places. You can use it on all 
kinds of equipment. You can strip paint with it. 

Free 8-page folder gives all the facts on Oakite Steam-De- 
tergent cleaning. Get yourself a copy today. No obligation. 


OAKITE PRODUCTS, INC., 37 Thames St., NEW YORK 6, N. Y. 
Technical Service ‘Representatives in Principal Cities of U.S. & Canada 


OAKITE 


REG. U.S. PAT, OFF, 
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Hyatt Bearings Division Names 
Clark Township Plant Manager 


A. H. Lundius appointed 
plant manager of the Clark Township, 
N. J., plant of the Hyatt Bearings Di- 
vision, General Motors Corporation. 
Lundius succeeds J. C. Henny, who re- 
tired January 1. 

Lundius joined Hyatt in 1935, serving 
at the Harrison, N. J., plant as tool de- 


signer, project engineer, supervisor of 


has been 


development drafting, assistant manu- 
facturing superintendent and assistant 
factory manager. Lundius was assistant 
plant manager at Clark Township for 
several months before assuming his new 


duties. 


Oil Base, Inc., Drops Koebelite 


George Miller, president of Oil Base, 
Inc., has announced that Oil Base, Inc., 
is no longer distributor for Koebelite 
diamond bits and core barrels. 


“KILLER” SHALE SAYS: 





W rite Today for Free Illustrated Folder Containing 
Complete Data on all Thompson Separators! 


THOMPSON TOOL CO. 


IOWA PARK, TEXAS 


1 CAN LICK ANY MUDPUMP IN 
THE HOUSE IF THE 
THOMPSON SHALE SEPARATOR 
STAYS OUT OF THE FIGHT! 


When THOMPSON SHALE 
SEPARATOR goes 
you’ve got 
for sure. There will be less wear 
and tear of your drilling equip- 
ment, and your drilling mud will 
be thoroughly reconditioned, Self- 
motivating 
at maximum flow or idling 
there is a model for Deep, Me- 
dium, or Shallow drilling. Accu- 
rate foot-by-foot samples of cut- 
tings are easily obtained with the 
attached SAMPLE MACHINE. 
By-pass is standard equipment on 
all models. 












into action, 


“Killer Shale” licked 


perfect operation 





KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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Prell Becomes Central Louisiana 
Sales Manager for A-1 Company 


Furniss M. Prell, formerly of Hughes 
Tool become Central 
Central Louisiana 
division sales man- 
ager for A-l Bit & 
Tool Company. His 
headquarters will be 
in Lafayette, La. 
Prell entered the oil 
business 30 years 
ago, first working for 
The Texas Company 
as roughneck and 
driller, then two 
years with Trinidad 
Leaseholds, follow- 
ing which he spent 
eight years with Shell 


Company, has 





Furniss M. Prell 


Oil Company as 
drilling foreman. He was _ connected 
with Hughes Tool Company for 13 


years in various capacities in the Sales 
department. 


Destruction Test ls Completed 
On Small Hydra-Line Rig 


A destruction test has been completed 
on the small Hydra-Line rig which was 
displayed at the Tulsa Oil Show. Carry- 
ing its capacity load, the rig was cycled 
approximately 30,000 times before failure 
of a crown sheave bearing caused sus- 
pension of the test. 

The rig has done about 4% billion 
foot pounds of work, or the equivalent 
of almost three years of rod and tubing 
work based on 52 six-day work weeks. 

Examination revealed that the pistons, 
nestable tubes, wire lines, sheave grooves, 
pump and other hydraulic parts showed 
little signs of wear. 

The XMD-975, which is the first full- 
size Hydra-Line rig, has been completed 
and is ready for field test. 


Witt Leaves Natignal Supply 
After 32 Years of Service 


A. E. Witt, division controller and as- 
secretary of National Supply 
Company, Torrance, 
Calif., retired from 
active duty Decem- 
ber 31. Witt will re- 
main with the Tor- 
rance organization in 


sistant 


an advisory capacity. 
He has completed 32 
years of service with 
National Supply. 
Formerly with Union 
Tool Company, 
which in 1920 be- 
came a part of Na- 

A. E. Witt tional Supply, Witt 
was appointed office manager at Tor- 
rance in 1931, in 1944 was made division 
controller, and in 1947 became assistant 





secretary. 
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EQUIPMENT and SERVICE 
SUPPLIERS’ NOTES 








W.H. Tonn Joins Houston Bank’s 
Industrial Engineering Department 


Dr. W. H. Tonn, an engineer, has 
been added to the 
staff of the Second 
National Bank of 
Houston. Dr. Tonn, 
who holds the de- 
grees of B.S., M.S., 
and Ph.D., will assist 
C. Cabanne Smith in 
the Industrial Engi- 
neering department. 
Dr. Tonn was for- 
merly with the Rohm 
& Hass Company 
His new duties at the 
bank will be con- 
Dr. W. H. Tonn cerned with the gath- 
ering of data on 
Houston industry and the preparation of 
industrial surveys. 





Falcon Products Sales Official 
Visits New York and Canada 


L. A. Theisen, vice president in charge 
of sales, Falcon Products, Inc., manu- 
facturers of oil field 
specialties — Slush 
Pump Liners, Pis- 
tons, Piston Rods, 
etc. — recently re- 
turned from New 
York City and To- 
ronto where he spent 
two weeks making 
calls with the firm’s 
export  representa- 
tive, Guy E. Daniels. 

During his stay in 
New York Thiesen 
attended the annual 
meeting of the No- 
mads on December 4. L. A. Theisen 





Torrance Division Controller 
Chosen by National Supply 


Fred W. Mill has been made division 
controller of The National Supply Com- 
pany, Torrance, Calif. 
Mill has been with 
the company since 
1917. He started with 
the Torrance plant as 


sistant division con- 
troller. In 1945 he 
was transferred to 
the executive offices 
in Pittsburgh as gen- 
eral supervisor of 
plant accounting, and 
in 1947 he became 
Fred W. Mill general plant con- 
troller. He takes over 

the duties of A. E. Witt, retired. 





U. S. Representative Named 


D. F. O’Connell has been appointed 
representative in charge of the New 
York office of The Oil Well Engineering 
Company, Ltd. O’Connell, who has been 
with the company 20 years, succeeds A. 
R. Meyer, resigned. 
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timekeeper. In 1944 | 
he was appointed as- | 


Jefferson Malleable Unions 


JEFFERSON Style “B” three-piece 
flange union is made with brass-to-iron 
and iron-to-iron seats. Being made of 
highly refined AIR FURNACE iron, it 
assures you of lightweight construction, 
perfect ball joint, and positive seating 
arrangement, whether or not in align- 


ment. 
* oo” * 
STYLE B”’ 


HYDRAULIC PRESSURE RATING 


Sizes Test Pres. O.W.G. S.W.P.-550 Deg. 
Yo" thru 4” 2000 # 800 # 250 # 
5" and 6” 1200# 500 # 250# 
8" and 10” 1000 # 400# 250# 


Malleable iron used in all JEFFERSON unions meets ASTM-4733, 
Grade 35018—M. T. 53000 Lbs., giving 75%-more elongation 
50%-more impact value and is 30%-stronger than cupola mal- 


leable iron. 
Obtainable through your jobber 


Jefferson Union Company, Inc. 


691 West 26th St., 
New York 1, New York 


71 Gooding St., 31 Fletcher St., 
Lockport, New York Lexington, Mass. 

















On an Oil Field Trailer .. . 
“A-M-E-R-1-C-A-N” 
Spells DEPENDABILITY ! 








Behind the American nameplate is a quarter-century of experience in building « com- 
plete line of sturdy, dependable oil field trailers—both platform and pole models, of 
single and tandem axle design. The model SF-42-T nose-loading tandem shown here 
is an example of American-built platform trailers—designed, engineered and con- 
structed to meet the most rugged hauling tests of the oil industry. We can give fast 
delivery on these versatile, economically-operated trailers. Let us know your require- 
ments TODAY. 


= re == 





ODY and TR 


Maia Office— Branch Offices— 
OKLAHOMA CITY e@ TULSA, OKLA. NORTH LITTLE ROCK, ARK. AMARILLO, TEXAS 
1500 EXCHANGE AVE. 5700 E. ADMIRAL PLACE 3131 EAST BROADWAY 740 NORTH GRAND 
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CLASSIFIED ADS 





RATES: Regular Classified (undisplayed) set in this size type: 10 cents per word. If Box 
Number is to be used count an additional six words. Replies forwarded without charge. Situa- 
tion Wanted: 5 cents per word. Display advertisements, set in suitably larger type with ruled 
border: $9.00 per column inch per insertion. Situation Wanted: $4.50 per column inch. All 






classified ads payable in advance. 10% Discount if 3 or more insertions are ordered at one 


time. COPY DEADLINE: 5th of month preceding 
2608, 


Trading Post Section, World Oil, P. O. Box 


date of issue. Send copy and checks to: 
Houston, Texas. 





FOR SALE 


FOR SALE 





®1600 foot portable rig complete, $11,000.00. 
Three miles South of Corsicana. L. G. High- 
note, Farm Road 709, Corsicana, Texas, Route 3. 


® For Sale: 15,000 ft. of 7” O. D. 20# used 
casing, one-run. Earl Leech, Rockdale, 
Texas, phone 226. 








®WELL drilling spudders, beams, light ro- 
taries, core drills, tools and casing. Used 
equipment at money saving prices. Spang and 
Mills new tools. Leschen lines. Everything for 
well drilling. Pressey & Son, Pueblo, Colo, 


For Sale 
USED GAS ENGINES 


37 - Stationary Gas Engines—2 cycle, 
with Belt Wheels 
Make—Bessemer - Foose 
Sizes range from 22 H.P. to 80 H.P. 





For inspection, correspond with or call 
South Penn Natural Gas Company, 
Parkersburg, West Virginia. 








WE OWN 
FOR IMMEDIATE DELIVERY 
DIESEL GENERATOR SETS 





3—G.M. Model 6-71RC, 1200 RPM, 6 
cylinders, direct connected to 75 KVA 
Generators 3/60/127-220, complete. 
New 1945. Oniy used 100 hours. Guar- 
anteed condition. 











3—G.M. Model 8-268A, 1200 RPM, 8 
cylinders, direct connected to 300 
KW D.C. Generators 120/240, com- 
plete. New 1942-3. 

1—G.M. Model 3-268A, 1200 RPM, 3 
cylinders, direct connected to 100 
KW D.C. Generators 120/240, com- 
plete. New 1942-3. 

6— Superior Model GDB-8, 1200 RPM, 
8 cylinders, direct connected to 100 
KW D.C. Generators 120/240, com- 
plete. New 1942-3. 


HEAT & POWER CO., INC. 


70 Pine St., Digby 8-0373, New York 5, N. Y. 








For Sale 
USED PUMPS 


19 - Geared, Triplex, Outside Packed 
PLUNGER PUMPS. 


Make—National Transit - Denning - 
Gould. Sizes—6 x 8, 5% x 8, 5x 6, 7x10. 
For inspection, correspond with or call 
South Penn Natural Gas Company, 
Parkersburg, West Virginia. 





For Sale 
USED COMPRESSORS 


20 Ingersoll-Rand Belt Driven, Type 10 
COMPRESSOR UNITS: 
Two stage 5%x10%-12” stroke 
Two stage 10 x 18 - 12” stroke 
Single stage size range from 
6x8 to 17x12 
For inspection, correspond with or call 
South Penn Natural Gas Company, 
Parkersburg, West Virginia. 








FOR SALE 
LUFKIN PUMPING UNIT 


Model TC-2-A-35 complete with #140 
GKU Waukesha engine located in 
Houma, La, Used short time and in 
good condition. Price $3,700.00 F.O.B. 
Houma yard. For further particulars 
contact The Louisiana Land and Ex- 
ploration Company, American Bank 
Building, New Orleans, La. 

















It's New... Check It! 


PIPE GRINDING MACHINE de- 
signed and built to give pipe line 
contractors maximum service in 
polishing the bevel on plain end 
pipe in preparation for welding. 
The machine can be placed on 
pipe easily and quickly, and will 
clean the bevel on 24-inch pipe in 
15 seconds, whereas a man with 
file would have to work at least 15 
minutes. The grinder is constructed 
for durability, light weight, effec- 
tiveness and economy. Electrically 
driven, it may be operated from 
electric welding machines on the 
line. 

The Machine was perfected, and 
now being manufactured by 


WICHITA TOOL REPAIR CO. 
of Wichita Falls, Texas 
Under license from O. R. Hall, inventor. 























SERVICES.-PERSONNEL-USED EQUIPMENT 





SITUATIONS WANTED 


® CHICAGO EXECUTIVE available for part 
time responsibility with growing concern main- 
taining or contemplating Chicago headquar- 
ters. Well qualified in accounting, taxation, 
office and corporate procedures, Address: 
Box 82W, c/o World Oil, Houston, Texas. 











® Petroleum Engineering Major desires re- 
sponsible work with independent or major oil 
company in the Houston area. Have just com- 
pleted three and one-half years at University 
of Texas, eleven months experience with 
chemical supply company and three months 
as a Junior Engineer in research capacity 
with large natural gas utility corporation. 
Wish employment to finance last year of pro- 
fessional education. Affiliated with AIME and 
Houston Engineers Club. Address: Box 3W, 
c/o World Oil, Houston, Texas. 





HELP WANTED 


® Wanted: Sales and Service Engineer. Must 
be familiar with drilling and production op- 
erations. Moderate salary during 60-day train- 
ing period. Substantial increases periodically 
upon evidence of satisfactory progress. Must 
pass usual industrial physical examination 
and be willing to work in any area East of 
the Rocky Mountains except Wyoming and 
Montana. Applications from employees of 
contemporary firms will not be considered un- 
less accompanied by letter from present em- 
ployer indicating willingness to release with- 
out jeopardizing relations between companies. 
For further information write Baker Oil 
Tools, Inc., P. O. Box 3048, Houston 1, Texas, 








WANTED: Geologist for supervisory 
and administrative duties exploration 
and drilling project Middle East. 
Should have some experience in seismic 
and surface work. Age 30 to 45. Ad- 
dress: Box 98W, c/o World Oil, Hous- 
ton, Texas. 








The Production Department of well 
established growing independent needs 
a young graduate Petroleum Engineer 
with one or more years field experience. 
Time to be devoted to drilling and 
production. Complete information is 
desired with first letter, to: 


HUSKY REFINING COMPANY 
Box 380 Cody, Wyoming 








® Wanted — Capable and experienced 
geologists thoroughly familiar with 
Mid-Continent and Gulf Coastal areas, 
wanted by independent producer. Give 
record of past employment. Liberal sal- 
ary and fine opportunity for top men. 
Correspondence held strictly confiden- 
tial. Address: Box 95W c/o World Oil, 
Houston, Texas. 








EXPERIENCED MUD ENGINEER 
WANTED 

California Drilling Contractor needs quali- 
fied man to assume responsibility for mud 
costs and control on fifteen rigs. This is an 
excellent opportunity with top salary for 
the right man. State full qualifications, 
experience, education, etc., in first letter. 
Address: Box 96W, c/o World Oil, Hous- 
ton, Texas, 








Sales Engineer 


Experienced in gas compressing equip- 
ment. Address Manager of Sales, The 
J. B. Beaird Company, Inc., Shreve- 
port, Louisiana. 
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Oil Yearbook 


“The Oil and Petroleum Yearbook 
1948,” edited by Walter E. Skinner, is 
now being distributed. This is a com- 
plete and up-to-date reference work on 
660 companies operating in all parts of 
the world, and concerned with all phases 
of the oil industry. Both American and 
foreign companies are fully dealt with. 

The particulars listed for each com- 
pany comprise names of directors and 
other officials, headquarters and zones 
of operation, description of business, 
crude production, refinery runs, details 
of capital, dividends and other finances. 

Another section of the book contains 
names and addresses of 352 managers, 
engineers and names of the companies 
with which they are connected. A third 
section is the Buyers’ Guide of Manu- 
facturers of oil field and refinery equip- 
ment with more than 600 headings. 

Walter E. Skinner, 20 Copthall Ave- 
nue, London E.C.2, England, $4 post- 
tree. 


History of Oil Industry 


“The Story of The National Supply 
Company” is a 48-page, 10,000-word text, 
liberally illustrated. An introduction to 





WANTED TO BUY 


EQUIPMENT WANTED 
® Am interested in purchasing good second- 
hand, unit 15 rig, with either 2 or 3 motor 
compound. Please send description, price, and 
location to World Oil, Box 2608, Houston 1, 
Texas. 








REAL ESTATE 





® FEE LAND on oil field flanks and oil pros- 
pects for sale; also plantations and ranches. 
W. K. Smith, Box 272, Franklin, Louisiana. 





LEASES, DRILLING, ACREAGE, ETC. 


OKLAHOMA, 
DEALS IN 





®SEE A. L. 
FOR SHALLOW 
OKLAHOMA. 


BOWLES, ADA, 
DRILLING 





@We will buy producing or non-producing 
oil royalties. Send particulars. Standard Se- 
curity Co., 115 Broadway, New York 6. 





ROYALTIES IN HOT AREAS! 


® Recent strikes have focused attention on 
Montana's deeper oil zones and major compa- 
nies are moving in fast, drilling and leasing. 
We buy direct in the field, sell direct to our 
customers. Write LANDOWNERS ROYAL- 
TIES COMPANY, Box 1225, Great Falls, Mon- 
tana, 

© Prospective new shallow, high gravity oil 
field, N. W. Ga. Mississippian-Devonian shale 
and limestone exposures. Good structural in- 
dications. Drilling deals considered. Dietzen, 
Rt. 3, St Elmo, Tenn. 





© We desire contact with lease agent. 640 
acres oil and gas lands ready for operator 
on very liberal terms. Address: Box 97W, 
c/o World Oil, Houston, Texas 


NEW CLOSING DATE 
for The Trading Post 


Effective with the October issue, 
advertisements in The Trading 
Post section of WORLD OIL 
must be received by the publisher 
on or before the 5th of the month 
preceding date of issue. 
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oil for the layman and an authoritative 
and useful work for those working within 
the industry, it is the story of the found- 
ing, growth and operations of a modern 
industrial giant. It is also the exciting 
and informative story of the $22 billion 
petroleum industry which the company 
serves. 

“The age-old law of supply and de- 
mand,” the account reads, ‘was respon- 
sible for the birth of the oil industry. 
The lamps of the civilized world were 
burning sperm oil early in the Nine- 
teenth century, and the world’s oceans 
were running out of whales. For lighting, 
camphene, a mixture of turpentine and 
alcohol, began to be used in special 
lamps, but that was not too popular be- 
cause those lamps often exploded.” 


Early in the 1830's, chemists had 
learned to distill coal and shale to obtain 
kerosine, which by 1850 was in common 
use as an oil for lamps. It was at this 
point that petroleum entered the scene— 
through the back door. Oil, which had 
the annoying custom of collecting in salt 
wells, was being drained off and sold as 
a medicine and a tonic. Samuel J. Kier, 
of Pittsburgh, was the first to experi- 
ment with distilling this oil, producing 
a “light, wine-colored” distillate which 
he marketed as “carbon oil.” 

From Kier’s early experience with the 
refining process, the monograph traces 
the development of the oil industry. The 
story is related of the first well actually 
drilled for oil—a modest 25-barrel-a-day 
strike—and the growth of an industry 
which started 90 years ago as a $2000 
investment, and is today second only to 
agriculture and railroads. 

The narrative tells of E. L. Drake, 
Uncle Billy Smith, Wolcott, Captain 
Lucas, Hamill, Spellacy, Lyman Stewart, 
Edward Double and others who are 
identified with the industry in the U. S. 

The history of National Supply and 
its branches and stores throughout the 
world is integrated with the history of 
the petroleum industry. In the early 
days, when a well was brought in in 
wildcat territory and thus opened up a 
new field, the first to arrive were the 
other drillers and operators. In order 
for these men to go to work, they had 
to have supplies and equipment. The 
store soon became the center of all ac- 
tivity. Not only as a place to buy pipe 
and rigs to drill wells, it served also as 
post office, church, employment center, 
emergency hotel and even hospital. 

Depicted in the booklet are the fabu- 
lous “Spindletop” boom, the development 
of the rotary drill method, the growth 
of the Kansas and California fields, and 
the new methods and equipment which 
are adding billions of barrels of oil to 
the world’s reserves. The story is told 
of how National Supply pulled its equip- 
ment out of the Roumanian oil fields just 
before World War II and left empty 
shelves and store for Hitler to find when 
he marched in. 

Free copies are available from The 
National Supply Company, Grant Build- 
ing, Pittsburgh. 
















NOW | FINE 


Gimmie Gray 


COMPOUNDS 


se 





INSURE 


LONGER LIFE ror 


TOOL JOINT THREADS 


‘ EXCLUSIVE 500 TON SPECIAL 


You can always break 
the joint when you use 
Jimmie Gray Compounds! 
Each one is engineered 
to do certain specified 
jobs best! 


Both new compounds have 
the same dependable 
quality. the same money- 
back guarantee as the 
widely used Jimmie Gray 
$00 TON Speciall 





LONG-LIFE DRILL COLLAR COMPOUND 


SOLD BY SUPPLY STORES EVERYWHERE 


STANDARD OIL 


SALES CO. 


BOX 203 HOUSTON, TEXAS 
CHARTER 4-5648 








VE R, 
LESS Hropy 











No. 3420 
15 c.c. machine . 

Cranks and _ heads 
interchangeable with 
100 c.c. machines. 





Simple in design... Ruggedly built 
... Requires no special care... Great 

Ratio and throw of crank produce required 
speed with no strain. Curtin Centrifuges meet 
all A.S.T.M. Standard Method D-96 and A.P.J. 
Code No. 25 requirements. Fully descriptive 
literature upon request. 


W-H-C 








N«CO. 
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YOU CAN 
Stop these Losses 


v 





WITH 
PATTERSON -BALLAGH 


Plastic Tubing 
Protectors 


Tubing collars worn by contact with 
casing steal the profits out of pump- 
ing. Patterson-Ballagh Plastic 
Tubing Protectors prevent both 
collar and casing wear. Oilproof, 
wear resistant—these protectors are 
securely bonded to standard size 
tubing collars at the factory. 


See Composite Catalog for more 
details and end your tubing troubles 
by installing Patterson-Ballagh 
Plastic Tubing Protectors. 


Speetfy PROTECTION PROVEN = 
PATTERSON-BALLAGH 


DIVISION OF BYRON-JACKSON CO. 


PLASTIC TUBING 
PROTECTORS 


Main Office: P. O. Box 2493, 
Terminal Annex, Los Angeles 54 
Offices: 

HOUSTON ¢ SAN FRANCISCO | 


Se «NEW YORK © LONDON © BUENOS AIRES yw | 
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SQUEAKS from the 


BULLWHEEL 





Economics 
We have a sneaking suspicion most 
chorus girls get sables the same way 
sables get sables. 


Postal Authority 
It’s better that your wife find a letter 
you forgot to mail than one you forgot 
to burn. 


The Woman’s Way 
I have a husband who is rich, 
He adds much to my life, 
He buys me everything I want— 
But please don’t tell his wife! 


Can’t Have Everything 

A bachelor met a girl at a party and 
fell madly in love with her at first sight. 
“You're the girl of my dreams,” he kept 
telling her during the party and on the 
way home. When they got to the apart- 
ment he opened the door, and there in 
the middle of the living room floor was 
a dead horse. The man stared, horrified. 

“Well, for goodness sake,” said the 
girl, “I didn’t say I was neat, did I?” 


Free Spender 
“Never mind the expense,” 
Scotchman, “give the canary 


seed.” 


cried the 
another 


Feminine Logic 
“T’m sure my husband is unfaithful to 
me,” she moaned, “because not one of 
the children looks in the least like him.” 


Exceptional Fellow 
“My husband is one man in a hundred.” 
“How do you manage to keep him 
from knowing it?” 


Darwin Was Right 

This happened after World War III, 
when atomic bombs had killed every last 
human being. After three or four days, 
when the dust and debris had settled, a 
couple of monkeys came out of their 
cave and solemnly surveyed the deso- 
late landscape. After several minutes, the 
small monkey turned to her friend and 
said, “Well, honey, shall we start the 
whole damn thing over again?” 


Fashion Note 


Scene in an English barroom: 

Limey: “’Allo, Mary. Are you ’aving 
one?” 

Mary: 
coat.” 


“No, it’s just the cut of me 


Illustrated Sermon 


A minister who was very fond of pure, 
hot horseradish always kept a bottle of 
it on his dining table. He offered some 
to a dinner guest who took a big bite. 
When the guest was finally able to talk, 
he turned reproachfully to the minister. 
“T’ve heard many men preach hell fire,” 
he choked out, “but you’re the first one 


I’ve met who serves it!” 
Consistent, Anyway 
“And how is the lawyer coming 
along?” 
“Poor fellow, he’s lying at death’s 
door.” 


“That’s grit for you. At death’s door 
and still lying.” 


Good-Bye, Ry-Krisp 


A girlie whose name doesn’t matter 

Found she was getting fatter and 
fatter, 

But she dieted so well 

That she now looks like hell, 

And there isn’t a place you can patter. 


Athletic Type 
The nice-looking young lady had just 
bought all the equipment necessary for 
a baseball game, including a baseball, a 


bat, a catcher’s mitt, and a catcher’s 
mask 

“Are you sure you want all these, 
lady?” asked the salesman. 


“Sure. My boss said if I’d play ball 
with him we'd get along fine.” 


Bunkhouse Life 

“Me slept with Daddy last night,” said 
the small child to the kindergarten 
teacher. 

“I slept with Daddy last night,” the 
teacher corrected. 

“Well, then,” said the child, “you must 
have come in after I went to sleep.” 











Specify ' 
PELCO 








wa P. O. Drawer 1108 


ppc 


IMMEDIATE DELIVERY 


OUTLET (OR NOZZLE) SIZES YW,” TO 16” 
HEADER (OR LINE) SIZES UP TO 36” 
Order Through Your Favorite Supply House 


PELICAN WELL TOOL & SUPPLY CO. 


Welding Saddles 











Shreveport (84), La. 
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GUN PERFORATOR 
SERVICE 


MEETS EVERY CONDITION. Guns fired either electri- 
cally or mechanically: guns run on cable, sand line, 
drill pipe, tubing, or on piano-wire measuring line 
in extremely high-pressure wells. 
SIMULTANEOUS FIRING under all conditions gives 
exact spacing of shots, perfect perforation pattern, 
and saves down-the-hole time. 
ACCURATE DEPTH MEASUREMENTS put the shots right 
where you order them. 
MAXIMUM PENETRATION of bullets into the forma- 
tion, as proved repeatedly in competitive field tests. 
GUNS TO FIT EVERY CONDITION. McCullough em- 
ploys more than 30 different types and sizes of guns. 
ALL SIZES OF BULLETS from ys” dia. up to 3,” dia., 
to fit every possible need. 
BURRLESS BULLETS, giving a completely burr-free | 
hole, eliminating casing scraping, with mo sacrifice 
of penetration. 

® NO LOST TIME. McCullough’s simpler, lighter equip- 

— ment cuts setting-up and moving-out time, speeds 
up every job. 

H EXPERIENCED MEN. With years of experience behind 

~ them, thoroughly-trained McCullough gun-perforat- 
ing crews do their jobs quickly, efficiently, safely. 
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These Are Some of the Reasons 
Behind the Proven Fact That 


MicCullough 


PUTS THE SHOTS WHERE THEY 
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“a oug COMPANY 405 McCarty Avenue, (P.O. Box 2575) Houston, Texas 

















. Victoria IPPI: : LOUISIANA: 

cr iit TEXAS : Wichita Falls MISSISSES w be sy Houma 
JE , { b Houston Alice San Angelo Avenal Lake Charles 
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STANDCO BRAKE LINING 


For the easiest brake known. It 
feeds off evenly. Standco never 
scores brake rims. See Pages 
3608-3613 Composite Catalog. 


Standco Brake Lining Co. 


HOUSTON 











ravt ty Surveys 


COASTAL OIL FINDING 
COMPANY 


Established 1928 


ESPERSON BLDG. La telth jy ie), Mami? ¢¥) 








WwW. P. JENNY 
Consulting Geologist and Geophysicist 
AERIAL MAGNETIC AND MICROMAGNETIC 
SURVEYS AND INTERPRETATIONS 
GEOPHYSICAL CORRELATIONS 


Charter 4-4777 1404 Esperson Bldg. 
Lehigh 0940 HOUSTON, TEXAS 








HOUSTON LABORATORIES 
Analytical and Consulting Chemists 
Podbielniak Gas Analyses, Oil Field 
Brines, Waters, Cores, Muds, etc. Reser- 
voir equilibria studies for crude and con- 

densate wells 


LD 267—Box 132 Houston, Texas 











— SPRINGS — 


Let Us Quote You. 
Send Sample or Prints. 
J. W. JOHNSON, Repr. 


RAYMOND MFG. CO, 
6019 Winton Dallas 6, Texas 











THE FORT WORTH 
LABORATORIES 


Analysis of oil field brines, cores, gas, oil 
and minerals. Field gas testing. Long 
Distance 138. 823!/, Monroe Street, Fort 
Worth, Texas. 











DID YOU CHECK 
THE 


Trading P ost 7 


TURN BACK 
TO PAGE 262 





SQUEAKS from the 


Don’t Mention It 

Joe was sitting beside his partner who 
was dying. The sick man knew he was 
doomed and said with a sigh of re- 
pentance: 

“I’ve a confession to make, partner. I 
robbed the firm of $5900. I sold the blue- 
prints of our secret formula for $25,000. 


I stole the letter from your desk that 
got your wife a divorce, and...” 
“Oh, don’t worry, old chap,” inter- 


rupted Joe. “I’m the one who poisoned 
you.” 
Busted Four-Flusher 

A woman called for jury duty refused 
to serve because she didn’t believe in 
capital punishment. 

Trying to persuade her, the judge ex- 
plained: “This is merely a case where 
a wife is suing her husband because she 
gave him $1000 to pay down on a fur 
coat and he lost the money in a poker 
game.” 

“T’ll_ serve,” she said, “I could be 
wrong about capital punishment.” 


Down Beat 

A salesman was exhibiting a phono- 
graph. “Just think how convenient these 
new records are. Here is one, from the 
top of which I give you Victor Herbert’s 
‘Ah, Sweet Mystery of Life.’ Then, just 
turn over and I give you ‘Just a Little 
Love, a Little Kiss,’ on the backside.” 


Direct Appointment 
A wise woman makes her husband 
think he’s head of the house when he is 
only chairman of the entertainment com- 
mittee. 


BULLWHEEL 








“Either the plumbers struck oil or they 
made the wrong connections.” 





Nature Study 
No one pays any attention to apple 
skins, but, if it’s a peach peeling—oh, 
boy! 
Same Old Line 


“IT seem to have run out of gas,” he 
said softly. 

Her beautiful face was turned up to 
his, her eyes were glowing dizzily, her 


head swam. Why not? He was her 
dentist. 
Capital Punishment 
The penalty for bigamy is two 


mothers-in-law. 
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